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PATTERSON BLENDERS 






Patterson Tube Mills provide finest 
grinding results, with accurate con- 
trol of particle size. 


Patterson Conical Blenders provide 


homogeneous blending of powders 
to formula—in S-minute operation! 


PATIERSON 


_ > 


“The PATTERSON FOUN a. "9 . 
and MACH INE COMPANY EAST LIVERPOOL, OHIO. US! 
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Average war producer zig-zags 


from one war item to anothe 
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neverts from peace 
u itches back Lo peace, etc. 
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roads, get more steel. 
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One hundred to 700 per cent improvement over World War l.... We 


hear more of siege guns. 
per cent completed. 


.. Our arsenal plant and equipment program SO 
. . No civilian auto output in 1944. 
an inventory and pool of machine tools. 


We will have 


Our poet laureate and cartoonist philosophizes On Wal com placene y. 


Metallurgy of the needle and fishing line. 
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Industry Is Like a Convoy 


The convoy crossing the broad ex- 
panse of water zig-zags, changes di- 
rection, alters pace and goes through 
motions generally resembling a ball 
room dancer or ball carrier in an 
open field on the football gridiron. 

So, hectically, has the average 1n- 
dustrialist been forced to progress. 
First it was conversion from peace 
to war goods, then from one type 
of war goods to another as strategy 
in the military field changed; then 
perhaps partly back to original peace 
lines Like a quick-change artist 
Of the stage, he has appeared on 
moment as a romantic gypsy and a 
few minutes later as Little Bo Peep. 
Unfortunately for him, such uncer- 
tainties and rapid shiftings may con- 
tinue for many months to come. 

An example of this changing of 


products to be manufactured is il- 
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lustrated when late in July WPB 
gave permission to produce 10 sore- 
ly-missed household articles, such as 
metal pot scourers, flour sieves, car- 
pet sweepers, food 


baking pans, 


c hoppers, etc. 


Cut-Backs and Come-Backs 


More upsetting perhaps have been 
the ordnance orders cut-backs caused 
by changed strategy in World War 
The 


and the 


theaters 
tank 


phibious wartare 1S a 


vulnerability of the 
ascendancy of am 
case In point 
However, in 


backs, 


many cases of cut- 
ordnance 
have been awarded. Last Novem- 
ber R. Hoe & Co., New York, 
worked on a $12,000,000 contract 
to make 90-mm. recoil mechanisms, 


500 per month. Oversupply brought 


alternate contracts 


by Harold A. Knight 


News Editor 


a cut to 240 monthly This was 
compensated for by awarding ovet 
$10,000,000 in contracts for badly 
needed and 


Navy 
' 1] 


rain works af |! 


plane parts, engines 


fun mounts 


R. Hoe & Co 


j Lpacit) 
Bridge port, Conn.. 


ap 
Dictaphone Co 
received a sharp cut-back on remote 
control systems for guns, but soon 
became so busy making telescope 
mountings and doing sub-contract 
ing that it threw up its hands against 
further orders. 

Baltimore, found 


Koppers, Inc., 

Out in maritime engines 
apacity tied up until late 1 
Bridge watel Mtoe Co lost $1.400. 
OUU 1n conti ts, Only regain $l. 


12. 822 worth of contracts ro! 


struts for big army transport planes 


Essential Civilian Enterprises 


It is encouraging that we are find 
ing the excess materials to manu 
facture goods for essential civalian 
needs. lest our economy break down, 
as it already has in some countries 
such as Italy. It was announced. in 
mid-August that provision had been 
made for the construction of an ad 


ditional 5.801 new freight cars in 


1943 out of steel allocated .to the 
railroad industry for the third quar 
ter, meaning a total of 32,000 new 
freight cars built in 1943 

Yet our wat oduction is by no 


During 


the first half of the year only two 


means what it should be 
fifths of our total scheduled 1943 
production had been accomplished, 
according to Lt.-Gen. B. B. Somer- 
vell, chief of the Army. Service 
Forces. He blamed the lag on in- 
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creasing rate of labor turnover, de- 
sign changes coming through as the 
result of battle experiences, and an 
absenteeism rate that is higher than 
it should be. 

Doubtless many of our readers 
will place the major blame for this 
disappointing production upon 
Washington itself, the reasons being 
all-too-well-known: New Dealers in 
the saddle instead of industrialists; 
too much toadying to labor, culmin- 
ating in the disgraceful coal strike; 
too much passing of the buck when 
important decisions were to be 
made; too many questionnaires and 


blanks to fill out. But why go on? 


We Make an Interesting Survey 

Undoubtedly, too, decreasing efh- 
ciency of labor, as skilled men were 
drafted, was an important factor. 
This is the predominant consensus 
in a post-war survey that METALS 
AND ALLOys is conducting among 
presidents of industrial companies 
for its October issue with 23 salient 
questions asked. 

As this is being written, about 60 
replies have been received. Ques- 
tion 13 is: “Can you estimate how 
much more efficient (on a production 
per man-hour basis) your operations 
are than on Dec. 7, 1941?”. The 
question was unfortunately worded, 
being biased on the side of a posi- 
tive answer. But notwithstanding, 
the majority of the first 60 told of 
less efficiency because of so many 
green hands. 

We believe that the earnestness of 
war plant workers outweighs the 
devil-may-care attitude of the nou- 
veau riche and the desire to take 
days off to spend the jingle jangle 
in their pockets. Too many sons, 
brothers and fathers are in the serv- 
ice to produce willful inefficiency. 
Lessened efficiency is weakness of the 
flesh, rather than of spirit. 

It Will Be a Giant Who Falls 

Let us not forget that our foes are 
still strong. Germany alone has 10,- 
000,000 men in her armed forces 
and more than 1,000,000 auxiliaries 
doing military work. Of the 350,- 
000,000 people in Axis Europe, be- 
tween 150 and 175 million are em- 
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ployed at their highest skills. Ger- 
many employs nearly 6,000,000 for- 
eign workers within her own bor- 
ders, as well as nearly 2,000,000 
war prisoners. Often foreigners are 
being worked 70 to 80 hours per 








Danger! Battle Scrap! 


There have been reports of 
mysterious explosions in open 
hearth furnaces and cupolas 
where scrap had been charged. 


Rumors have it that some of 








the scrap came from battle- 
fields and that unexploded 
shells embedded in the scrap 
ex plosio ns. 
Army officials have dented this 


had caused the 
uttributed cause for explosions, 
claiming that demolition squads 
of the Army are well trained 
in making harmless all battle 
refuse. 

However, it is well for all 
concerned to be on guard. 
Larger and larger quantities of 
ferrous and non-ferrous scrap 





will return 
Danger in battlescrap 
is not new. For 


from shooting 
vwendas. 
several years 
World War 
scrap salvagers were wounded 
or killed in 
scrap. 

A common source of disas- 
ter were metal pipes from 
smokeless powder plants. Here 
gun cotton collected in elbows 
and turns, only to be forgotten. 
One day a metal-cutting power 
saw would be cutting up this 
“heavy melting steel” to charg- 
ing box size. For several work- 
ers, this would be the “most 
unkindest cut of all.” 

We need the scrap. It must 
be used. But — caution! 


atter tbe rst 


handling war 











week. Children start work in Ger- 
many at 14 to 16; in the rest of 
Europe, 12 to 14. 

Germany has powertul economic 
resources, industries are centralized; 
her technical development is far ad- 
vanced; food supply is sufficient, 





and 50 per cent above that of 1918. 
Germany fights in a solid contiguous 
land mass from the inside—the Al- 
lies move around the rim. 

It is necessary for the Allies to 
have 400 troop ships and 750 cargo 
ships to transport 1,000,000 infantry 
soldiers overseas. We have about 
2,500,000 overseas now. It takes 10 
to 18 tons of shipping to deliver a 
soldier and his equipment, and 1 to 
3 tons a month to keep him fighting. 

One infantry division expends 
542 tons of ammunition in one day’s 
firing; over 600 tons for an armored 
division. In one hour a 105-mm 
cannon can shoot tons of 
steel. And thus could we go on 
about food and gasoline. 

But we'll make the grade if the 
United Nations. stick  togeth 
We've done many 
measure of progress, for instance, 
since World War I, our Ordnance 
experts have increased the range of 
anti-aircraft artillery 100 per cent, 
individual firepower 250 per cent, 
the size of bombs 300 per cent, and 
the speed of tanks 700 per cent. 


over 4 


wonders. As a 


Latest Style Note—Siege Guns 


Our new 155-mm. gun _ with 


firing onto the 


which we started 
Italian mainland from Sicily is the 
most popular long-range, heavy-hit- 
ting bombardment and siege gun of 
the Army. On pneumatic tires, it 
can travel anywhere a truck can go, 
weighs about 15 tons and hurls a 
95-lb. projectile over 15 miles. 
Siege guns may come into the lime- 
light against Fortress Europe. 

The 8-in. howitzer and 240-mm. 
howitzer are the largest mobile field 
pieces used by the Army. The for- 
mer can fire a 200-lb. shell through 
a plunging trajectory 11 miles. We 
hope one doesn’t strike Hitler—that 
would be too kindly an end for him. 


“Arsenal of Democracy” 

By mid-year, the Government's gt- 
gantic arsenal for the United Na- 
tions was more than four-fifths com- 
pleted. Highlights: 

Total of $12,038,000,000 of the 
$14,582,000,000 plant and equip 
ment program was finished. 
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Ammunition and explosives, 95 
per cent completed; 

Synthetic rubber facilities, 61 per 
cent completed, as against 15 per 
cent on Jan. 1 and 3 per cent a year 
ago. 

The 100-octane gasoline program, 
39 per cent completed, as compared 
with less than 1 per cent at the be- 
ginning of the year. Private indus- 
try’s share of the program is 63 per 
cent completed. 

Iron and steel expansion, 75 per 
cent completed; and 

Chemical facilities program, 90 
per cent finished. 

Completion of the entire 141/, bil 
ion dollar program will release 
yuantities of critical materials for 
nunitions and essential civilian man 

WPB executives belie 
iat supplemental facilities programs 


will be relatively small. 


No Civilian Autos in 1944 


Barring a sudden cessation of hos- 
tilities, there will be no civilian auto- 
mobile manufacture in 1944 because 
of continued shortages of materials 

1 labor. WPB officials state. False 
\opes were raised, perhaps, when the 
Army ordered a 50 per cent cut on 

tain worsted and woolen products 
for the services, that saving immedi- 
itely having been released for civil- 
ian use. Automobiles, however, con- 
tain too many critical materials. 

The 16 Claimant Agencies asked 
for 13 per cent in excess of avail- 
able supplies for the fourth quarter, 
an improvement, notwithstanding, 
from the 25 per cent excess fe- 
quested for the third quarter. Origi- 
nal fourth-quarter requests for car- 
bon steels, one of the most critical, 
were finally pared down 9 per cent 
for the Army, Navy, Aircraft Re- 
sources Control Office of WPB and 
Maritime Commission by the Re- 
quirements Committee of WPB. The 
other 12 claimants had their requests 
cut 17 per cent. 

All 16 agencies were finally 
gtanted 15,500,000 tons for the 
fourth quarter. 


Machine Tool Inventory and Pool 
Machine tool authorities seem 
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agreed that if all machine tools in 
the U. S. were being used as maxi- 
mum we would have far more 
metal-working machinery than is 
needed. Only a_ few specialized 
equipment items would need to be 
added to the present supply. 





The Metal Workers Answer Back 


by V. M. McConnell 





The big wig sat him at his 
desk 


And wept into his beard. 


F } re A L " 
Said he, “Ah me, these vic- 
t w7es 
; 
lre { ii fy Ly Teared 
Ts ia} ; j } y ”)? 
, | j ‘ J 
Be We Hnaui j ved 
[ } } 
. t ¢ C tu 
top 
[bis war is everyone 


Replied the men and women | 

Making tanks and planes anda 
guns, 

“We sim ply cannot let up 
now, 


And run out on our sons.” 














The Tool Div., WPB, is working 
on the following plan: 

(1) Take an inventory, in terms 
of use or idleness, of all the follow- 
ing types of machine tools valued at 
$500 or more, and manufactured 
since Dec. 31, 1939 

(a) metal-forming and bending 
tools, including presses, forges, ex- 
trusion, rolling, etc., equipment; 

(b) metal-cutting tools, including 
drilling machines, millers, lathes, 
broaches, shapers, profilers, punches, 
saws, and the like; 





(c) welding equipment of all 
kinds. 

(2) Keep this inventory up-to- 
date by requiring prompt reports of 
any change in use or status. 

(3) Make available to industry a 
pool of idle equipment. 

By-products of this huge under- | 
taking, according to WPB officials, | 
would be: 

(1) Increasing the amount of | 
sub-contracting through making 
more tools available. 

(2) Concentration of attention 
upon certain lines of genuine tool 


SE 


short ages. 


Pointed Metallurgical Observations 


Metallurgy enters into little things 
as well iS all 


| | ' 
] nyarries 


the trivia of life 
plane lynmamos an 
[hus Sam Tour tells a tale about 
needles 

A large manufacturer of wat 
goods recently sent samples of 
needles to Tour's metallurgical lab 
oratories in New York for analysis 
Some needles were coming through 
that couldn’t take it—they corroded, 
broke and damaged material in 
manufacture 

Spark tests stiftness tests and 
photo-m rographs were taken and 
disclosed that improper heat treat 
ing had failed to put the carbides 
into solution, resulting in a brittle 
product that snapped easily. Also, 
a plating treatment was found desir- 
able, preventing corrosion and giv 
ing a smooth-working surface that 
reduced friction and gave the de 
sired penetration to the cloth. 

Trivia No. 2 concerns stainless 
steel fishing lines for the derelict 
human on the life raft at sea. Emer 
gency fishing kits are required these 
days on all lifeboats and rafts of 
U. S. merchant ships. 

Each kit is packed in a hermetical- 
ly sealed can; it must contain seven 
fishing rigs ol assorted sizes and 
dehydrated bait, cotton gloves and 
a non-sinkable knife. Maritime of- 
ficials have specified that the various 
sized O'Shaughnessy hooks ‘be at- 
tached to stainless steel wire. 

Will the sportsman of post-war 
insist on the same? 
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That’s How Magnesium Was Born 


Magnesium extracted in Michigan 
comes from a fossil sea that lies un- 
der that state. In past ages a bowl- 
shaped basement structure was 
formed under the central part of 
Michigan, which was submerged be- 
neath the sea. Centuries later the 
contour of the land changed, when 
this inland sea was cut off from its 
connections with the ocean, leaving 
a great bowl full of sea water. Grad- 


ually this evaporated and deposited 


pure salt around the edges of the 
bow! at places like St. Clair and 
Port Huron. 


In time the bowl began to fill up 


I iaY alld yal) and othet Ma 


rr Te. < 
Li¢ ccs by 


filled 


various strata of brine-bearing rocks 


F } , , 
CriaiS Wasned Il rrom 


nally, the bowl was with 
and covered over with an imper- 
The 
3.5 per cent magnesium 
chloride, 11.5 per cent common salt 
and 10 


not to 


vious cap of rock and clay. 
brine is 


per cent calcium chloride, 


mention bromine. There are 


, 
also oil and gas in other of the rock 


Strata, 
he 


rrom 


brine at Midland ts produced 


wells similar to oil wells and 
pumped through pipe lines to the 
central plant. 

Such was a recent explanation of 
Leland I. Doan, vice president of 


the Dow Chemical Co. 


Nix on Rex 


In our May issue we orated en- 
thusiastically on stainless steel; how 


it is so versatile that it deserves a 
better name—a name perhaps like 
Rex metal. 


A patent attorney wrote us and 
we read suggestions of alarm _be- 
He 


brand name of the 


tween the lines. reminded us 


that the manu- 


facturer he represents, an item made 


solely of metals. ts already “Rex ’. 


However. we assured him that our 
campaign to glorify stainless steel by 
a loftier name had not gained mo- 
mentum—gained momentum! It has 
not gone as far as a shrink fit part 
removed from the sub-zero refriger- 
ator and in process of expansion! 
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Why Not Wear Green Glasses, Then? 


One wonders how far engineers 
will eventually go in splitting hairs 
between the right and wrong way of 
doing things, and to what tenths of 
thousandths of an inch they'll regu- 
late our every day conduct. 

Color engineers have now studied 
mal de mer of the air, or airsickness 
to you and me, and say that it can 
be induced by certain colors. Browns 


and yellows cause nausea, while 
greens and blues avert it. 
One color consultant advised an 


airline to avoid serving coffee fot 
color reasons, and recommended that 
the sheets be green. 

We are indebted 


gan of Wishnick-Tumpeer, Inc., fot 


to the house Oo! 


such intriguing information 


The Hand that Shook the President's 


Our publisher boss is much im- 
pressed by the fact that we, while in 
the line of duty, shook hands with 
the White 


introduc ing us to 


our President in House. 
When 


the boss points out our right hand 


Strangers, 


and in a solemn. awestruck voice, 


confides that that hand shook hands 


with the President. 

It all took place in the round of- 
fice of the President, with three cor- 
ridors radiating in from various ante 
rooms where 


wefe pacing up and down, awaiting 


nervous delegations 
their turn to pass down their par- 
ticular On the 
many maps and rare etchings, with 
ships predominating. Secret 
men are lurking in every corridor 


corridor. wall are 


service 


entrance. We merely fingered a ci- 
garet, but were whispered to stern 
ly: “No We 
group of 50. 
Franklin 


born 


smoking.” were a 


Roosevelt is a 


r 


assembly 


Delano 
His 


holder and tobac CO 


actor cigaret 
are tilted at the 
proverbial rakish angle. He screws 
up one corner of his mouth in the 
behind-the-footlights style of medi- 
tation. He looked a bit yellow in 
complexion—the strain, no doubt. 
“A regular fellow,”’ the boys said 
afterwards, perhaps forgetting poli- 


tics for the moment. 








Nations That Follow Nature’s Laws 


Why have food receptacles that 
one throws away — like tin cans? 
Why not eat the containers, as we 
already do with synthetic sausage 
casings and ice cream cones? So 
suggested Dr. Willard H. Dow, in 
his Chandler Medal Address at Co- 
lumbia University. 

The address was thoughtful, 
imaginative, philosophical and _ poet- 
ically expressed at many points. He 


mentioned two concepts of man 
throughout the ages towards the 


rainbow. Greedy man merely sought 
the pot of gold, which supposedly 
The 


more patient man merely tried to 


rested at the rainbow’s end. 


learn lessons from the rainbow 


he developed the spectroscope, | 
instance. The fool speaks of con 


quering nature; the wise man im 


plores nature’s aid. He concludes: 

“A world at peace will be a world 
fundamentally based on _ nature's 
Nature’s way is simple, plain 
and direct, but we sometimes follow 


laws. 


a devious path before we reach un- 


Those nations who 


tahaitilil 


follow nature’s laws most closely are 


bound tO become supreme Su 


preme in their modesty, supreme in 
their honesty, and humble before 
nature’s altar Again I ask you, 
consider the rainbow.” 


Here’s Mud in Your Eye 

We had thought by now that we 
had heard of all the substitutes and 
alternates for everything, and we 
were beginning to yawn. But we 
snapped to attention when we heard 
of the rammed earth building, “the 
cheapest and most ancient method 
of construction known to man,’ s0 
old that it It is one part 
stiff clay, one part sharp sand and 
The mixture 1s 
tamped into wall molds, layer on 


is new. 


two parts stone. 


layer, using wooden or iron puddlers. 


Rammed earth, also called “‘pise 


de terre,’ produces a surface fe- 
sembling the ancient adobe dwell. 
ings. A structure normally costing 
around $5,500 would cost $4,000 
with “pisé de terre.” Windows, 
door frames and supporting beams 
can be placed with comparative ease. 
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Duplexing and Triplexing with the Electric 


The fundamental principles of duplexing or tri 
»lexing in the manufacture of steel are by no means 
new. There are many cases in American metallurgical 
ngineering practice where hot metal from the blast 

immnace or cupola is either directly introduced into 
he open-hearth or blown in converters previous to 
ts use as hot metal. 

But the very great demand for electric steel, due 
o the war, has introduced new metallurgical tech- 
liques into the industry which may have far-reaching 
ffects. Quite recently several large electric furnace 
ants have installed duplexing or triplexing equip- 

ent for furnishing hot metal to the electrics 

In the new electric furnace plant of the Republic 
steel Corp. at Chicago, “the largest in the world,” 

-ton electric furnace heats take the output of 200- 

yn tilting open-hearths, which in turn may use blast 
urnace hot metal. At the plant of the Copperweld 
Steel Co., at Warren, Ohio, 130-in. special design 
upolas with 12-ton converters supply hot metal to 
i0-ton electrics. Each cupola will provide the cor 
verters with about 600 tons per day of partially de- 
sulphurized iron which will be delivered as medium 
catbon dephosphorized steel to the electrics. It is es- 
timated that this practice will more than double the 


production of electric furnace steel, formerly operat- 
ing on cold charges. 

The chief object in the application of the duplex 
or triplexing principle to the electric furnace is to 
increase the output Unquestionably tt se of ho 
metal instead of cold accomplishes this. But it 1s 
economically applicable only to large electric furnace 
plants. It has other advantages among which may be 
emphasized the use of scrap not otherwise applicable 
in cold charging. 

This new practice in electric furnace metallurgical 
technique is fulfilling a war need — high quality 
aircraft steels. The industry has expanded to very 
large proportions over 6,000,000 tons capacity 
by the end of this year. What will be the status of 
Will the speeding 


up of the output by duplexing or triplexing enable 


this industry when peace comes ? 


the process to compete with the open-hearth for cer 
tain grades now being made in such furnaces? 

This and other problems, such as the employment 
of the tremendously increased capacity of the steel, 
pig iron, aluminum, magnesium and other industries, 
will have to await an answer until after the war is 
over. It is not, however, too early to give serious 
consideration to their solution. E. F. ¢ 


The War Effort and Post-War Planning 


Industrial magazines have become a_ resonant 
sounding board in recent months for two kinds of 
editorial pronouncements. Readers have probably 
already classified these as (1) pointed urgings to 
take thought now on the problems of tomorrow 
and to set aside “‘an eighth day” or ‘Sunday after 
noons” for constructive planning, together with dis- 
cussions of the new materials and processes that 
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may be available, and (2) warnings that the defeat 
of Germany and Japan is still far away and that 
a complacent sense of culmination can painfully 
prolong the war. 

Comment along both of these lines has r 
cently appeared in METALS AND ALLOys, and wi 
have thereupon been charged with vacillation and 
inconsistency. One correspondent asserts that ‘the 
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Wartime Emergency Steels 
In Ryerson Stock 


AIRCRAFT ALLOYS — Available through the ACW plan 
NE ALLOYS — On hand for all essential applications 
Write for helpful booklets 


Call Ryerson... for the steel you need quickly, 
whether it’s day-to-day needs or emergency or- 
ders. Your nearby Ryerson plant carries over 
10,000 different kinds, shapes and sizes of 
steels in stock for immediate shipment. And, 
stocks are now adequate to meet requirements. 


At our Chicago, St. Louis, Cincinnati, and 
Jersey City plants, we carry Aircraft Alloy bars 
. . . 8630, X4130 and 4140 in various condi- 
tions and in a wide range of sizes. These spe- 
cial stocks are earmarked for aircraft use. They 
meet government specifications and are offered 
in accordance with the ACW program. 


Ryerson NE Alloy Steels in the carburizing, 
medium hardening and high hardening grades 
are available at all ten plants in a wide range 
of sizes. Ryerson furnishes helpful test data 


and physical property interpretations with 
each shipment of NE Steels. 


Informative booklets of helpful data have 
been prepared. The Aircraft Alloy Steels 
Booklet lists available steels in stock; gives a 
condensed version of the AMS and ANS spec- 
ifications as they pertain to steel. The NE 
Booklet covers the explanation of the Jominy 
Test and its relationship to the physical prop- 
erties of steel; lists available stocks; and pre- 
sents physical property information on many 
popular NE Steels. Copies of both books are 
yours for the asking. 


Make Ryerson your number one source for 
steels. Let, our engineers and metallurgists 
work with you. Call Ryerson first . . . for 
action on steel. 


JOSEPH T. RYERSON & SON, INC. 


Piants at: Chicago, Milwaukee, St. Lovis, Detroit, Cleveland, Cincinnati, Buffalo, Boston, Philadelphia, Jersey City 


"RYERSON STEEL-SERVICE 
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June issue was dripping with post-war plans which 
gave the impression — whether you wished it or 
not — that the victory was in the bag. Then comes 
‘No Coasting!’ in July — a clumsy about-face in 
which everyone except METALS AND ALLOys gets 
hell for spreading the idea that we can now coast 
through to Victory.’ ”’ 

We do not consider it at all inconsistent to fos- 
ter an open-eyed awareness that Americans must 
work harder than ever for Victory at the same time 
that we discuss post-war materials and their utiliza- 
tion. Post-war planning is not necessarily predi- 
cated on an early victory — in fact the most in- 
telligent planning assumes that a long fight is ahead 
and that the earlier planning-for-peace is begun the 
sweeter will be the ultimate fruits of Victory. 

We do recognize, however, that many people 
will mistakenly and unfortunately read between the 
ines of articles or editorials on post-war materials 
n implication that the war is virtually over. So 
we now solemnly state that in our columns such 


implication was never intended in the past nor 
should it be inferred in the future. The individual 
editors of this magazine may have varying opin- 
ions on many things (we hope they always will), 
but they have been in complete agreement on our 
editorial policy with respect to the war effort and 
post-war planning. And for the record (which may 
be checked against past or future editorials), that 
policy is simply this: 

(1) A long fight, requiring no let-up in our pro- 
duction effort, is ahead before both the Japs 
and Nazis are beaten. 

(2) Without permitting any diversion from the 
war effort, engineers and manufacturers should 
give some thought to post-war problems and 
keep informed on the new materials, processes 
and products that may concern them. 

(3) The more attractive we can expect our “indus- 
trial hereafter’’ to be, the more aggressively 
will we work and fight to assure its establish- 
ment ! —F. P. P. 


More and More About Less and Less 


Viewing the impact of the war upon industry, 
‘ngineers wonder mentally and in print what its 
ffect will be upon their own profession, They 
should remember that the engineer is a war baby, 
nd doing nicely, thank you. Not of this war, 
ior of the one before it, nor of any special war, 
ut of war in general. 

The first engineers were military engineers. They 
onstructed catapults, javelin throwers, defensive 
ills about cities, siege towers, and similar engines 
f war and means of defense. They stood with 
\lexander’s phalanxes on _ Eastern battlefields, 
narched with the Roman legions through the then- 
<nown world, and left their mark upon civilization 
n roads, aqueducts, and bridges which are in use 
today. By the middle of the thirteenth century 
armies included a special corps, including black- 
smiths, carpenters, tentmakers, miners, armorers, 
ind so on, under the command of an engineer. 

It is interesting to note that the early military 
ngineer was always an officer. Even the skilled 
corps which he commanded was not known as an 
engineer corps,’ but as “military artificers,” or 
miners and sappers.” The designation “engineer 
corps” to apply to an entire army unit is of com- 
paratively recent origin. 

Few present-day engineers realize how recently 
their profession attained civil status. It was not un- 
ttl the early eighteenth century that there came to 
exist a recognized body of non-military men devoted 
to the construction of roads, canals, bridges, break- 
waters, docks and so on. They were called ‘‘civil” 
engineers to distinguish them from their military 
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counterparts. As technical knowledge increased 
there grew out of this branch mechanical engineers, 
to deal with the steam engine, machine tools, and 
moving machinery in general; then mining engineers, 
to specialize upon the location and working of coal 
and ores; then naval architects, marine engineers, 
sanitary engineers, chemical engineers, electrical en- 
gineers. 

Today there is a separate branch of engineering 
for almost every major type of operation or branch 
of industry. The field of mechanical engineering 
has been subdivided into metallurgical engineering, 
process engineering, tool engineering, welding en 
gineering, power plant engineering, aeronautical 
engineering, machine design, refrigeration engineer- 
ing, materials engineering, automotive engineering, 
ordnance engineering, maintenance engineering, hy- 
draulic engineering, diesel engineering and many 
others. Some of these subdivisions have already di- 
vided in their turn. 

The growing fund of technical information has 
made necessary this division and specialization — 
this “knowing more and more about less and less.” 
War has speeded up scientific and industrial devel- 
opment, as it has always done. The permanent re- 
tention of most of these recent subdivisions of the 
engineering profession, many truly war babies, pius 
a continuing specialization may be confidently pre- 
dicted. 

With it there should be a continued and growing 
recognition of the importance of the engineer in a 
society the needs of which are so closely bound to 
his skills. -K. R. 
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Materials problems for the designer involve much 
more than just deciding which metal or alloy to use 
for a specific application. Questions of metal-form 
or fabricating method are equally important. In this 
article (one of the chapters in Mr. Chase’s forth- 
coming book on designing for quantity production) 
some of the design, cost and production factors that 
are involved in choosing among non-ferrous sand 
castings, die castings, B ayn -atho yp castings, 
plaster-mold castings, small centrifugal castings, etc. 
for high-production work are discussed.—T he Editors 


to decide, sooner or later, which of various types 
available they shall choose as best suited to their 
needs, at least when the castings are of small to me- 
dium size. A great deal depends upon such factors 
as: Number of castings, cost of the rough casting, 
cost of machining, cost of tooling, size and shape of 
casting, type and size of cores, kind of metal, section 
thickness, tolerances necessary and facilities available 
to mention only a few considerations. 

Detailed comparisons between die castings and 
permanent mold castings have appeared in METALS 
AND ALLoys and similar comparisons between die 
castings and sand castings have been published else- 
where. Less has been written, however, about cast- 
ings made in plaster molds and of those produced 
by centrifugal means. Both these types have some- 
what specialized utility. Though their uses are not 
widespread, each of these two types has its peculiar 
advantages and limitations. 

There are, as explained later, good reasons for 
differentiating as among die castings produced in 
machines of three different types and for comparing 
these types with other metal mold castings as well 
as with castings made in sand molds and in plaster 
molds. Such comparisons have been made in tables 
prepared originally by the General Electric Co. and 
here reproduced in somewhat modified form. 

To use these tables intelligently one must first 
bear in mind that they apply only to non-ferrous 
castings and the preferences are made on this basis. 
Beyond that the important considerations discussed 
in the remainder of this article must also be re- 
membered. 

Sand castings usually involve low pattern costs and 
have widest use. They involve high labor cost be- 
cause a separate mold is needed for each casting (or 
group of castings if match plates are used) and be- 
cause cores have to be made and inserted separately. 
In addition, machining costs are often high. It is 
possible, however, to produce sand castings rapidly 
and to employ alloys difficult to cast in metal molds 
and/or which have melting points so high that metal 
molds, if used, have short life or tend to check and 


1 ESIGNERS OF NON-FERROUS CASTINGS usually have 


Which Form of 


to yield rough castings. Sand castings, being tormed 
against granular surfaces, are themselves compara- 
tively rough and fine details are not sharply repro- 
duced. It is difficult to hold close dimensional lim- 
its, especially where cores are involved. Nearly all 
alloys can be sand cast, including the “white” metals 
based on aluminum, on magnesium and on zinc. 

The design aspects of sand casting were previously 
discussed by Hindle in METALS AND ALLoys, April, 
May and June 1943. 


Plaster of Paris Mold Castings 


Although excellent castings, especially in smali 
sizes, can be produced in plaster of paris molds, the 
process is restricted in its application and is em- 
ployed in relatively few foundries. Metal patterns 
are needed for production runs and coring possibili- 
ties are rather limited as compared with metal mold 
castings. Molding cost is probably higher than for 
sand castings, but this is often offset by closer di- 
mensions resulting in lower machining costs. Sharp- 
er outlines and smoother surfaces than in sand can 
be secured, but not so sharp as for some metal molds 
(especially for die castings). Though dimensional 
limits as close as those for metal molds are claimed, 
it is doubtful if they are as close as for die castings. 

Because plaster molds have low thermal conductiv- 
ity, thin walls can be cast, but slow cooling is a dis 
advantage in respect to strength and to hardness, at 
least in aluminum alloys. Thinner sections can be 
had in die castings than in plaster mold castings 
at least in zinc and in aluminum alloys and, for these 
alloys, superior smoothness can be attained in casting 
dies than in plaster. For brass the reverse may be 
true except, perhaps, where casting dies are new o: 
newly dressed. 

Some authorities state that there is less chance of 
internal sone in plaster castings than in sand 
castings, but whether or not the conclusion is based 
upon strictly comparable conditions the present 
author does not know. Slower cooling results in 
lower strength and lower hardness in the case of 
aluminum alloys (but some question this in the case 
of copper-base alloys) than when more rapid chill- 
ing, as in sand and in metal molds, takes place. This 
may be favorable in respect to ease in machining, 
but presumably not in respect to wear resistance. 

It is probable that any cost advantage which the 
plaster mold’ casting has over metal mold castings 
(when quantities involved warrant the cost of 4 
metal mold or die) decreases as the melting point 
of the alloy decreases. This is because the plaster 
mold, being used only once, is not greatly affected 
by high temperature whereas metal molds are mate- 
rially affected by high temperatures. Some alloys 
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| Non-Ferrous Casting ? 


By HERBERT CHASE 





Die castings typical of those produced in various alloys, Three at top are in zinc alloys and are pro- 
duced in conventional plunger machines. Four in lower left corner are in aluminum alloy, the two 
larger ones at least, being made in cold-chamber machines, as are also the four castings in lower right 
corner, of which the box with cover is in magnesium alloy and the remaining two are brass die castings. 
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Group of castings 
produced in plaster 
of paris molds. Pour 
castings at top are in 
Alcoa No, 355 sult- 
con-aluminum alloy 
and have walls about 
1/16 in. thick. 
Smallest casting, 
lower left, is also 
aluminum. Remain- 
ing castings are 60- 
40 yellow brass with 
walls about 0.070 in. 
thick, except the 
handle which has 
been cast in both 
brass and aluminum. 
(Atlantic Casting & 
Engineering Corp.) 


which cast well in sand and in plaste c molds melt 
it too high a temperature for economical casting 
n metal molds. Metal molds serve well for alumi- 
num and still better for zinc alloy, but for the 
brasses they are subject to rapid heat checking and 
thus have relatively short life. Where aluminum or 
zinc alloys are concerned, plaster molds are seldom 
used in preference to metal molds unless quantities 
required are so small that the cost of metal molds is 
not justified and then, as a rule, chiefly when smooth- 
er surfaces or closer tolerances than sand molds 
aftord are essential 


Metal Mold Castings 


Metal mold castings are characterized by close tol- 
erances and by relatively smooth surfaces and, for 
these reasons, require much less machining than sand 
castings and, in most cases, at least, than for plaster 
mold castings 

An outstanding advantage of the metal mold is 
that it serves for the produ t110n Ol thousands o! 


: ; 
Lpilc al 
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for only a single filling. The labor for mold making 
thus far less, as a rule, than for sand or plaster 
molds, providing a few thousand castings, as a mini 


mum. are required As quantities increase, the sav 








































































is metal molds are not often worn < 


ings increas 
in Service 

Such machining as is needed in metal mold Ca 
ings usually involves light cuts which can be ma 
at high speed on light machines. Where, es; 
cially in die casting zinc alloys, it is necessary 
minimize polishing costs, preliminary to plating, d 
can be made so smooth that only light buffing 
needed (except at die partings) to yield an excell. 
surface for plating. 

The same is true in so-called ‘‘slush mold” ca 
ings, a special form of permanent mold extensively 
used fot zinc alloys. Such molds are not water 
cooled and their relatively hot surface (when it is 
highly polished) yields a casting which has a high 
luster without any polishing. The thin sections pro- 
duced in die castings promote economy in metal and 
afford better surfaces for plating, as a rule, than do 
thicker sections. 

All metal mold castings are rapidly chilled and 
thus yield.a hard skin. The core is softer and, 
especially where sections are thick, porosity often 0 
curs, as it rreque ntly dos S. indeed. in th k sections 
of other torms olf castings. By proper design ind 
construction of dies, however, porosity can be largely 
confined to locations where stresses are light and 


where it is of little or no significance. 


Porosity can, 
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t, be so nearly eliminated as to be negligible for 

st any type of part except those in which the ex 

| ncy of using any type of casting is doubtful 
is quite generally supposed that permanent mold 

ngs are subject to less porosity than die castings, 
largely because the permanent mold casting is usually 
gravity poured and thus is not subject to violent 
surging or spattering in the mold. As a generality, 
this supposition may be justified, partly because con- 
ditions have not required that the die casting be 
made substantially free of porosity as long as the 
porosity is confined to non-critical areas. It is deserv- 
ing of note, however, that, with the most modern 
technique, including production control using X-ray 
es die castings can be made so nearly free 
of porosity as to meet even such exacting specifica- 
tions as are applied to many aircraft parts. This in- 
volves the application of higher pressures than 
were once common and often necessitates consider- 
able alterations in details of dies (especially gating 
and venting) before they yield the required results. 
Contrary to some published conclusions, there are, 
as a rule, no exacting limitations upon the machin- 
ing of metal mold castings (such, for example as 
one timiting machining depth to 0.010 in.). It is 
true that, since the chilled outer shell is the hardest 
and strongest part of the metal mold casting, it is 
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Typical non-ferrous 
centrifugal castings 
by Ampco Metal, 
Inc. Flanged parts 
are bushings for 
controllable - pitch 
propellers. 


Permanent motad 
castings in aluminum 
alloys as produced 
b } the Permold ¢ 
Those sectioned 
dicate substantial 
treedom from poros 
ity. 


good practice to avoid cutting through this wall 
where maximum strength is essential. It is also 
true, however that far greater depths of machining 
are common and that such cuts are made, as a rule, 
without any detrimental results whatever. 

Walls of all thicknesses are drilled, tapped, milled, 
sawed, turned and otherwise machined to almost any 
depth, often clear through the wall. This need be 
done, however, only where some particular condition 
prevents casting to the required size, say where a core 
or slide are not feasible or readily applied or are 
not justified because the cost is greater than for ma 
chining. As in the design of any part for production 
by any means, the designer should make sure that 
strength is adequate for the load imposed, allowing, 
of course, for such machining as is necessary and 
applying the proper factor of safety for the type of 
product (whether cast, forged or cut from bar stock). 

It is true that die castings are sometimes subject 
to blistering when exposed to high temperatures be- 
cause of the expansion of gases confined in pores— 
providing, of course, that such pores exist, as they 
often do, close to the surface. This is not a serious 
limitation in most cases and, where it is, the die 
casting should either not be used or should be made 
substantially non-porous, as it can be with proper 
technique. 
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Types of Die Castings 


Table I differentiates between die o— made in 
three types of machines but in its original form did 
not take due account of the plunger type of machine 
used today more widely than any other type, but 
chiefly for zinc alloys as it is not applicable to alumi- 
num, magnesium or oneet base die castings. To 
make proper use of Table I, therefore, it is neces- 
sary to know something about the characteristics of 
the respective types of machines. 

In the gooseneck (direct air injection) type the 
metal is held in a pot (closed except for an air valve 
and a gooseneck outlet) and is forced into the die 
by admitting air under pressure to the confined space 
above the metal. The pressure in such machines is 
usually limited to about 500 to 600 Ibs. per sq. in. 
maximum. ‘Today, such machines are used chiefly 
for aluminum, although they can be used for zinc 
alloys. As the iron pot and its gooseneck are washed 
inside and outside by molten aluminum, the latter 
rapidly dissolves the iron which makes the alloy 
brittle, reduces its ductility and castability and makes 
it harder to machine. 

Life of the parts exposed to the molten aluminum 
is short and castings, though satisfactory for some 
purposes, (until iron content exceeds allowable lim- 
its) are apt to be porous and somewhat undepend- 
able, scrap often being high especially when con- 
siderable porosity is not permissible. The casting 


Sand cast pyrometer case in 
Zamak 3 (zinc alloy) which 
replaced a sand cast aluminum 
alloy part. The case measures 
10Y/y x 111/y x 73g in. and sec- 
tion thickness is about Yg in. 


(The New Jersey Zinc Co.). 


rate is rather low, seldom exceeding 110 shots an 
hour with aluminum alloys. Zinc alloys do not at- 
tack the metal parts significantly but the low pressure 
applied in gooseneck machines is not favorable to 
production of sound castings. Moreover, the cast- 
ing rate is lower than for plunger machines. 

In plunger machines, the cylinder remains im- 
mersed in the molten alloy and the alloy is in con- 
tact with the plunger which applies the injection 
pressure. The casting temperature is low and the 
iron, if of proper composition, is not significantly 
affected by the zinc alloy. Operation is rapid and the 
pressure (which can be applied to the plunger by air 
or by hydraulic means) can be as high as ‘desired. 
As the metal is highly fluid, however, and fills the 
die rapidly, it has yet to be proved that pressures in 
excess of 2,000 Ibs. per sq. in. on the metal result 
in any substantial gain though pressures of 3,000 to 
5,000 Ibs. have been tried. Today, the average pres- 
sure used approximates 1,500 to 2,000 lbs. Small 
machines run up to 400 shots or more per hour, but 
250 shots an hour is a fair average, or more than 
double the maximum for gooseneck machines using 
aluminum alloys. 

Cold chamber machines have gained rapidly in « 
tent of use in recent years, especially for aluminun 
alloys, and are essential for die casting magnesi 
base and copper base alloys. They have an injecti 
ram in a cylinder which is filled by ladling in molte: 
or semi-molten alloy in quantities sufficient to fill the 
die and leave a small slug in that part of the cylin 
within the die. This pressure is applied to the ram 
hydraulic means and ranges, as a rule, from ab 
6,000 to over 20,000 Ibs. per sq. in., the high ra 
being chiefly for copper base alloys. 

As the metal remains only a minimum time in 
injection cylinder and is usually at the minin 
castable temperature, iron pick up, even with al 
num alloys, is slight. The high pressure is favo: 
to the production of dense castings provided tha 
die design is correct originally or is altered (by 


Typical non-ferrous sand castings such as ave used i 
aircraft applications. (Bendix Aviation Corp.) 
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Table I—Tolerances for Metal-Mold Non-Ferrous Castings 
(These data for general guidance only. 


Special requirements in design often affect possible minima 


or maxima.) 










































































as : Minimum 
Minimum Cored Hole Diame-| p,a¢t por 
Minimum ter and Maximum Length in Side Per 
Manufac- Dimensional Tolerances | Wall Thick- Relation to Diameter Inch of 
turing Metal Commonly Possible Within ness in Depth of 
Method Solid Die Inches Max. Depth Side Wall 
See Note | Diameter In Relation Ine anne 
to Diam. ace per 
Inch 
Tolerances should be as lib-| Varying with| Cores for casting holes preduce| Draft per side 
eral as possible in the inter-| alloys (Alum-| a beneficial chilling effect. There: | on walls where 
est of low die and casting | inum-silicon al-| fore, where possible, all holes} metal shrinks 
cost, where it is not nec-|loys, for in-| should be cored, except when sc | away from die 
essary to have same to the | stance will cast| small or deep that cores may|can be some- 
limits given below. Closer|in thinner sec-| be warped or bent under the| what smaller. 
Remarks limits than those given in|/tions than/| shrinkage stresses of the freez-| Liberal draft 
table can be had, but usually | aluminum-cop-| ing metal, or when drilling or| results in su- 
only at higher die costs. Tol-| per alloys.) punching is less expensive. Cores| perior surface 
erances affected by moving also save metal and machine work | finish and fa- 
members must be somewhat and also help to keep sections} cilitates  ejec- 
greater (across parting lines, more nearly uniform in thickness. | tion of casting 
etc.). from die. 
Magnesium + 0.0015 in. per inch, but at | 0.050 for small | Smaller than 3/32] Not cored 
Alloys least area. More for | 3/32 to % 3 times 0.010 
| + 0.003 in. larger areas. Y% to 1 3-5 times 
ore ae oe ee caevethiomsatins 1 auomedindemamaniacnaie. 1 Guatsianscmmanttibiadlid a -a>-l 
Aluminum + 6.0015 in. per inch, but at | 0.035 for small | Smaller than 3/32] Not cored 
Alloys least area. More for | 3/32 to % 3 times 0.010 
Die and + 0.003 in. larger areas. % to 1 3-6 times 
Cold- Zinc |+ 0.001 in. per inch, but at | 0.020 for small | Smaller than 3/32 | Generally not | pai ag ome 
chamber Alloys least area. More for | cored 
Casting | = oa 0 0025 in larger areas | 3/32 to A IR times 0.00 
o 14 to 1 6-8 times 
Brass + 0.003 in. per inch, but at} 0.050 for small| Smaller than 3/16] Not cored 
and least area. More for | 3/16 to % | 2 times 0.015 
Bronze + 0.005 in. larger areas. % tol | 2-4 times 
. 9.1875 (regard-| Smaller than % Generally not | 
+ 0.0015 in. per inch, but at| less of whether cored 
Magnesium least surface is|%to % 3 times 0.015 
Alloys + 0.010 in. rough or/|% tol 3-6 times 
smooth. ) 
ili cess) I ere icin 
Permanent 0.125 (0.090) | Smaller than % | Generally not | 
Mold + 0.0015 in. per inch, but at| where at least| _ } cored 
o Aluminum least one side can| % | 3 times 0.015 
Casting Alloys + 0.010 nn. be made rea-| 4 to l | 3-6 times 
|sonably rough. | 
+ 0.005 in. per inch, but at | 0.075 for small | Smaller than % | Generally not | 
least area. More for | | cored 
; Bronze | + 0.010 in | larger castings. | }4 to 1, | 2 times 0.020 
| |% to l | 2-4 times 
; | | 
Note 1: The minimum wall section which can be cast with different alloys and by different processes is not absolutely fixed. It depends 
the size and design of the casting, location of the section with reference to heavier adjacent sections, on the die, the alloy type of ma 
hine, and the pressure applied. In general, the lower the melting point and the more fluid the metal, and the shorter the distance the 
metal must flow between the chilling walls of the die or mold, or the faster the metal traverses the distance, the thinner the wall may be. 
Chere is practically no limitation on maximum wall thickness. Sections somewhat heavier than minimum castable are recommended (espe 
ially for die and pressure castings) when castings are to be plated, as surfaces are apt to be smoother. 
Finishes: Metal-mold castings can be finished with three different finishes as follows and should be marked on drawings to designate 
type of finish desired: 
No marking—-Commercial: Standard finish produced by commercial, but carefully controlled, routine. 
Decorative: (Required for plating) Free from flow marks and from swirls and other surface imperfections 
Poorer than commercial; suitable for unexposed or painted surface 
and aid of X-ray of castings) until optimum condi- rams and dies. The sound castings produced, espe- 
tions are secured. Zinc alloys are readily cast in cially in aluminum and in magnesium alloys, have 
cold chamber machines, but as such machines have led to their extensive application as aircraft parts, 
yet to demonstrate any advantage over the plunger especially for secondary or lightly stressed parts. 
type with zinc alloys and are much slower to operate There is little doubt that aluminum die castings 
(about 90 shots an hour is near the maximum yet produced in the cold chamber machine are denser 
attained, as far as the author has been able to learn) than those produced in gooseneck machines and that 
the cold chamber machine is rarely used for zinc limits on iron content are much more readily held. 
alloys. Some aluminum alloys suitable for cold chamber 
_ Excellent castings based on aluminum, on magne- machines are difhcult or impossible to cast in the 
sium and on copper are produced in cold chamber gooseneck type. But for zinc alloys there appears 
machines but the copper base alloys, because of the to be no advantage in cold chamber machines over 
high casting temperatures, are hard on cylinders, the plunger type machine, since pressure applied to 
YS 
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the metal can be as high in the plunger machine as 
it is advantageous to employ. 

Pressure applied in casting is not necessarily the 
criterion upon which to judge die castings even in 
respect to soundness, but too low a pressure is cer- 
tainly to be avoided. Clearly, too, there is no point 
in using higher pressures than are needed to gain 
satisfactory results, as then a heavier and slower ma- 
chine must be used. Where substantial freedom 
from porosity is essential, it is often more helpful to 
alter details of die design, especially gating and 
venting, (not necessarily changing the shape of the 
casting of its size) than to boost the pressure above 
that known to yield sound castings satisfactory for 
given needs. 


Centrifugal Castings 


Centrifugal castings mentioned in Table I are a 
special form of casting often made in permanent 
molds but having rather limited application. They 
are made chiefly (in non-ferrous castings) in copper 
base alloys and in bearing alloys. The chief merits 
of the process are in applying considerably higher 
pressures than in gravity castings, thus tending to 





make castings which are dense, and of excluding 
dross which is forced toward the inner wall of the 
bore and is machined away subsequently. Though 
centrifugal castings are not necessarily limited to 
shapes symmetrical about the axes of rotation, these 
are most common, and the feasible shapes are limited. 

Table I applies only to metal mold castings and, 
as indicated, the data are for general guidance only 
as particular design conditions affect tolerances, mini- 
mum wall thicknesses, minimum core size and, in 
some cases, even the minimum draft feasible. 

Table II, even in the revised form here presented, 
may still leave questions concerning certain of the 
relative ratings under some headings. As with other 
generalizations, it is certainly subject to exceptions in 
particular cases. The original presumably was based, 
however, upon extensive experience in the production 
or in the purchase of most or all the types of castings 
covered and, partly for this reason, may well prove 
helpful as a general guide. Table II, in its present 
form, is believed to be open to fewer objections than 
in its original form. In making specific applications, 
however, it is well to weigh all the significant facts 
and all conditions to be met, and to balance these 
before making a final choice. 


l'able IlI—Relative Design Characteristics of Different Non-Ferrous Casting Methods 


(Numbered in order of preference, No. 1 being the most desirable) 



















































































Cold 
Chamber, 
Plaster of Permanent- | Gooseneck | Pressure 
Character- Sand | Paris Mold |Centrifugal mold Die and Plunger 
istic Castings; Castings | Castings | Castings Castings Die Remarks 

| Castings 
Porosity 6 2-1 | 1-28 | 3.4b 4-5 | 4.3 * Ratings pertain to metal left after 
SEES ee OO | Ree = removal of drossy material from in 

Surface side wall. : ; 

5 3.4¢ 5.48 3-4 2.3 1 Ratings pertain to material next t 
smoothness metal mold in case of semi-perma 
ccanediihdesenbinie atti a zat Ree, LOS aaa i ao ——— — t molds. 

Sharpness | ¢ May be 1 for copper-base casting 
f : 6 3 4-58 5-4b 2 1 4Inferior in strength to sand cast 
of outline ings in aluminum alloys but possibl 
.. eee oo, oh. ee a pay MG ———Isuperior to sand castings in copper 
| 
Strength base alloys. 
(solid 5-6 6-54 38 4b 2-1 1-2 
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Evaluation of 
Metal Cleaners 


With metal cleaners playing so important a part in 
the general scheme of wartime metal-working, it is 
essential that engineers entrusted with their selection 
understand the factors that contribute to cleaning 
efficiency and life expectancy. Avoiding discussion or 
comparison of proprietary products, Mr. Strowe out- 
lines in this article the significant properties of 
good” cleaners and some of the methods that may 
be used to evaluate them. —The Editors 


By HENRY STROW 


MacDermid, Inc., Waterbury, Conn 


portant item in today’s production control and a 

great deal of work, some of it very excellent, has 
een published on this subject. With all this it is 
ometimes astonishing to the expert to find the same 
aterial under different names given entirely different 

tings when used for the same cleaning job in the 

me equipment. 

Evaluation of metal cleaners in any quantitative 

nse of the word has not made any great technical 
eadway. In the field of laundry detergents a con 
iderable degree of progress has been made and there 
ire a number of fairly standard tests. Attempts have 
been made by a large number of investigators to de- 
velop a test which would accurately predict the per- 
formance of a metal cleaner, but so far no test has 
been successful on any extensive scale. There are 
1 number of reasons for this. Probably the primary 
one is the lack of standardization throughout the in- 
lustry as to methods and purpose. 

Insofar as methods go there are countless varia- 
ions. Standardization has probably been best achieved 
n the use of chlorinated solvents for cleaning, but 
this standardization has resulted in a definite limita- 
tion on the usage of the process. When specific fin- 
ishes are mentioned considerable variation still exists 
in the cleaners to be used since many methods may be 
-mployed. 


Significant Factors 


Evaluation of metal cleaners has many times in the 
past been tied to many factors, among them pH, 
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A washing machine 
converted into a ma- 
chine for cleaning small 
parts. (Courtesy: Gen- 
eral Electric Co.) 


emulsifying power, surface tension, buffering action 
and other such physical properties. It is easy to 
explain why any of these fail as universal determi 
nants of cleansing power. 

Hydrogen ion concentration or pH ceases to have 
much meaning above a value of about 13 as we are 
then above all buffered ranges and the accuracy of 
determination is such that the variation is excessive. 
Much better than the pH determination is a titration 
back to an endpoint, such as the color change of cer- 
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tain indicators which change at a pH value about 
12.0 to 12.5 or, better yet, titration to a definite high 
pH, as for example 12.6. This applies, of course, 
only to high alkalinity cleaners such as are used on 
steel. Cleaners designed for the soft metals are 
usually low enough in alkalinity to allow accurate pH 
measurement but here again other factors enter mak- 
ing any attempt to set a definite range impossible. 

Emulsifying power is often supposed to be related 
to cleansing power. Unfortunately it is difficult to 
measure under the temperatures and other conditions 
present in metal cleaning solutions and any conclu- 
sions reached under different conditions are suspi- 
cious. Add to this the fact that results may be dif- 
ferent when different materials are to be emulsified. 
The exact role of emulsification in metal cleaners is 
somewhat problematical as materials which hold 
the soil (oil, dirt, etc.) in permanent emulsification 
are not too desirable because the solution becomes 
rapidly contaminated and the surface of the work 
being cleaned still has a layer of dirt filled solution 
and it may cause trouble by precipitation in rinses 
and subsequent trouble with finishing operations. 
Permanent emulsification is not a desirable character- 
istic in electrolytic cleaners or in pressure spray wash- 
ing machine cleaners as here again this type of 
emulsification tends to produce excessive foam. 

Surface tension of the solution is a most misguided 
attempt to determine cleaning power. It is generally 
tied in with the emulsification but there is little rea- 
son to believe there is much relationship. The quan- 
tities of wetting agents necessary to produce maxi- 
mum wetting action is usually far below the amount 
necessary for good emulsification. Even for electric 
cleaners where their main purpose is to eliminate 
objectionable spray the exact surface tension is of 
comparatively little importance. 

Buffering action apparently bears little relationship 
to cleaning efficiency. This is readily seen from the 
fact that the various materials which are commonly 
used in alkaline cleaners vary much more widely in 
their cleaning efficiency than in their buffer action. 
It is, of course, fairly important that the pH of 
cleaners for the soft metals do not change too widely 
with change in concentration, but the changes are 
almost always approximately the same regardless of 
which of the common buffered alkalies are used. 

Add to these the characteristics of rinsability, solu- 
bility, film formation and possible rust proofing char- 
acteristics, most of which are rather abstract quanti- 
ties, whose presence varies widely with the cleaning 
job, and we have very little hope of securing any 
universal tests using the physical or chemical char- 
acteristics of the cleaning solutions. This, however, 
does not mean that any of the foregoing character- 
istics or a combination of them or other character- 
istics cannot be a valuable means of checking for any 
particular cleaner or cleaning job, but this must be 
determined after full consideration of the facts of the 
case involved. 

The characteristics mentioned apply with particu- 
lar emphasis to the common alkaline cleaners, but 
their use may be extended to solvent emulsion clean- 


ers, acid cleaners or other combinations. The best 
conclusion that can be reached is that there is no sub- 
stitute yet for actual evaluation of any cleaning ma- 
terial or method on the job to be done. This may be 
accomplished through the use of pilot lines or 
through precet conducted laboratory tests ‘which 
will weed out the materials which will obviously not 
be suitable. Many minor factors which are often the 
crucial factors can only be determined through pro- 
duction runs. 


Tests for Cleaners 


Inasmuch as the use of a material or method in 
any production is usually subject to a great many 
personal equations, many attempts have been made 
to put the cleanliness on a more scientific impersonai 
basis. The launderometer has performed this ope:- 
ation so far as detergents for cloth go and arrives 
at a fairly impartial result, although it does not meas- 
ure all of the factors desirable. The most complete 
and least empirical test yet devised is that developed 
by Morgan and Lankler, which was recently published 
giving complete details. The method used a standard 
soil produced in a reproducible manner on test panels. 
These are photographed under ultraviolet light giv- 
ing fluorescence from unremoved oil. 

This method holds great possibilities for use in 
evaluating cleaners, especially prior to organic finish- 
ing, before inspection and for inter-departmental 
cleaning. To the disadvantage of the method it 
must be said that it does not give a record of removal 
of smut which it is desirable to remove before electro- 
plating operations; also in the case of certain cleaners 
an oil film is desirable for rust prevention. For use 
on aluminum, magnesium and some of the other non 
ferrous metals as well as on selected applications ot: 
steel this affords a very good appraisal of cleaning 
efficiency. Such things as rinsability and drag-out 
losses may also be quantitatively determined by simpk 
laboratory tests. Too much reliance, however, should 
not be placed on any such tests until they have bee: 
carefully correlated with practical results. It is no! 
safe to attempt to transfer such results from one jol 
to another without checking carefully the practical! 
results. 

The problem of properly selecting the most efh- 
cient cleaner could be greatly simplified if we could 
develop, ahead of time, the exact requirements to be 
met and know the factors affecting these, but this is 
usually a case of excellent hindsight and the experi 
mental work is done on the production line. Such 
small items as temperature of rinse waters, amount 
of flow of rinse water, racking of work, hardness of 
water, transfer time between operations, and even 
atmospheric conditions may affect results and it is 
seldom possible to accurately predict all these and 
many other factors. 


Life Expectancy 


Evaluation of metal cleaners is hardly complete, 


however, without a determination of the life. Clean- 
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ing efficiency is of little value if the life expectancy 
of the material is too limited. The determination 
of this all important factor has received too little at- 
tention in the past. Most of the tests have consisted 
of measuring the cleaning efficiency after measured 
additions of contaminant. Inasmuch as measurements 
of cleaning efficiency are comparatively inaccurate the 
inclusion of this new variable which holds great possi- 
bilities of error is hardly conducive to any possibility 
of universal application. By the application of the 
method of Morgan and Lankler it would be possible, 
however, to secure good results with selected jobs, 
such as the removal of oil from aluminum where 
measured amounts of the oil would be added until 
the limit for good results was reached. 

Determination of the cleaning efficiency or adapta- 
bility for any given job and the determination of the 
probable length of life is only half of the problem 
‘f evaluation of metal cleaning. The maintenance of 
he original efficiency and the determination of the 

id of the useful life are the other half. 

In the case of cleaning with chlorinated solvents 

e maintenance of the original efficiency is compara- 

vely simple as is also the determination of the end 

the useful life of the solvent. These have been 
refully worked out and owing to the high degree of 
ndardization are of universal application. 

Water solutions as cleaners are another story. Here 

contamination does impair the efficiency and the 

blem lies in maintaining the efficiency at as high a 

int as possible. Control of concentration is, of 

urse, of primary importance. For alkaline cleaners 
is may be simply accomplished by titration of the 
al alkali as composition of the cleaner seldom 
ies pose. 7 where other alkalis or inorganic salts 
dragged in. This maintains the original strength 
he solution to insure uniform results so far as 
ction with the metal involved, conductivity, etc. 
here a considerable amount of organic detergent or 
her important constituent is present, it is frequently 
irable to determine this separately as it may be 
removed from the solution at a different rate than 
the other components. Im some cases this can be 
fairly easily accomplished by treatment with acid 
and measuring the residue or by extraction with an 
immiscible solvent. These are often open to question 
as the possibility exists that a portion of the con- 
taminating material may also be measured. It is also 
possible to develop colorimetric or other simple tests 
to determine these components with the requisite ac- 
curacy. Emulsion cleaners and other organic cleaners 
are also best handled by the means outlined above for 
organic components. 

Special tests must be developed to meet special 
conditions. Thus for cleaners which must be abso- 
lutely non-staining, accelerated tests are frequently de- 
sirable. Specific recommendations can usually be 
given by the manufacturers if proprietary compounds 
are used. Special characteristics are usually known 
and tests developed if they have not already been de- 
veloped. 

The second problem, that of determining the end 
of the useful life, is somewhat complex. Very few 
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tests are ever made and most solutions are changed 
at rather arbitrary times. Since the period of effective 
life may vary from a few hours, as shown in many 
washing machines, or in tumbling barrels where the 
solution is used only once to a period of many 
months, which is obtained by electrolytic steel clean- 
ers where a pre-cleaner is used, a correct determina- 
tion of the life period would be extremely valuable. 
The ordinary means of accomplishing this is by op- 
erating the cleaner until trouble develops and by op- 
erating thereafter so as to change the solution at the 
nearest convenient time before the expected trouble. 
This method is in almost universal use but especially 
where production is non-uniform in character or vol- 
ume tends to discard the solution before the approxi- 
mate end of life. Trouble may also be experienced 
when extra contamination is introduced. There are 
methods which can be used, but these have not been 
widely published. 


Foam As A Factor 


In one case the author, in checking a group of 
samples from cleaner tanks at various stages in their 
use, found that the volume of foam produced under 
standard conditions was reproducible and that, when 
the volume of foam was half the volume of the same 
cleaner when new, the solution had reached the end 
of its useful life. Complete chemical analysis of or- 
ganic and inorganic constituents failed to reveal any 
other conditions which could be used as a measure. 
This method while not sensitive was accurate enough 
for shop use. Thus it is possible to devise a means 
of evaluating the life of metal cleaners although few 
attempts have been made to do so. 

With the present war program calling for im 
proved cleanliness of metal products, for many rea 
sons and in view of impending and current shortages 
of many of the metal cleaning components, it be- 
comes increasingly important to do some constructive 
thinking about the problem. Equipment and methods 
are of course, the first considerations. Once these 
have been determined the selection of proper mate- 
rials through sound evaluation is necessary. Once a 
sound basis for evaluation is arrived at, the selection 
becomes much less difficult. 

To summarize briefly, evaluation of a cleaning ma- 
terial with regards to possibility of use involves it- 
self with two things—cleaning efficiency and life 
expectancy. It must be presumed, of course, that 
the materials examined are of the approximate type 
desired and chosen in view of the general character- 
istics of the job to be done from a material and 
method standpoint. Methods exist for determining 
these two characteristics, although too much depend- 
ency should not be placed on the absolute quantitative 
results obtained. Once the selection of a material 
has been made, the evaluation continues as control. 
Control of concentration is usually readily achieved. 
Evaluation of the end of useful life is less easily done 
and the final result is usually an empirical schedule 
for changing solution which in many cases fails to 
utilize the full potentialities. 
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Cold-roiled stainless steel strip is annealed in a continuous operation, the metal slowly passing through the 
annealing furnace. (Courtesy: United States Steel Corp.) 


High-Manganese Stainless Steels 


The development of commercially useful stainless 
steels in which all or part of the nickel in the popular 
18 and 8” steel is replaced by manganese has been 
tharply accelerated by the heavy diversion of nickel 
to several other wartime uses. As a result engineers 
vill welcome the appearance of this correlated ab 
tract—a critical review of the published information 
n these chromium-manganese and chromium-man 

inese-nickel stainless steels, covering their working 
roperties, mechanical characteristics, corrosion re- 

tance, high-te mperature behavior, structures, et 
ind including comparative data for the conventional 
tainless steels. The Editors. 


BY DAVID J. MACK 


Dept. of Chemical Engineering, 
University of Tennessee, Knoxville, Tenn. 





TAINLESS STEELS are basically alloys of iron, 

chromium, nickel, and carbon, although small 

amounts of other elements such as silicon, man- 
ganese, tungsten, molybdenum, aluminum, copper, 
columbium, or titanium are occasionally added to 
develop special properties. Of the four chief ele- 
ments comprising stainless steel, there are no scarci- 
ties of iron and carbon. 

The scarcity of chromium for steel manufacture is 
serious but not critical, since there are ample deposits 
of suitable chromium ore in many parts of the world, 
including the United States**, necessitating only the 
development of domestic deposits or shipping capacity 
to make it available to American steel producers. The 
situation with nickel is much more serious since the 
only important nickel mines in the world are at Sud- 
bury, Ontario. These mines produce almost 90 per 
cent of the world’s supply of nickel.“* Nickel is 
needed so desperately for military purposes that 
there is little available for use in commercial stain- 
less steel. 

_ Since stainless steels are so necessary in modern 
industry, the question logically arises, “Is there any 
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metal available that can be substituted for nickel in 
austenitic stainless steels?’ Accordingly, a search of 
the literature was undertaken to assemble information 
relating to the properties of stainless steels of the 18 
Cr-8 Ni type in which another metal is substituted in 
whole or in part for the nickel. 


Possible Substitutes for Nickel 


Any metal that is to be used instead of nickel as 
an addition agent to iron-chromium-carbon alloys 
must have the same eftect as nickel if the resultant 
alloys are to have properties that are essentially the 
same as those of austenitic stainless steels. Cobalt 
and manganese are the only metals that meet this 
requirement.? (Copper, like manganese, nickel, and 
cobalt, also is an austenite stabilizer, but cannot be 
considered as a possible substitute for nickel in 18 
and 8 because, when present in amounts over 3 to 
4 per cent, the copper causes red shortness.) Ried 
rich®® and Uhlig*® have shown that nitrogen can be 
a useful austenite stabilizer 
on the use of nitrogen in stainless steel is interest 
ing. Of these two metals, only manganese is avail 
able commercially in amounts large enough to be 
considered. 

About 40 per cent of manganese is necessary to 
produce stable austenite in iron-manganese alloys at 
room temperature*®; manganese forms a carbide of 
the same general type as iron carbide in steel. The 
manganese carbide becomes associated with the iron 
carbide, or chromium carbide if present. From these 
facts one might conclude that manganese might be 
less successful than nickel in delaying the gamma-to 
alpha transformation and that, by forming carbides, 
it would reduce the amount of chromium carbides 
precipitated when metastable austenite transforms to 
ferrite. Hence the manganese stainless steels should 
be less susceptible to intergranular attack. That this 
is true will be shown later. 

Manganese, even in large amounts, has practically 
no effect on the corrosion resistance of steel.1 Thus, 
it is to be expected that substitution of manganese 
for nickel in 18 and 8 steel probably would reduce 
somewhat its corrosion resistance 

As will be shown in the following discussion of 
the literature, it has been found necessary to add 
other elements to the manganese stainless steels to 
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obtain properties comparable to those of the stand- 
ard 18 and 8 stainless steels. Such substitute steels, 
particularly those containing 18 Cr, 4 Ni, and 4 per 
cent Mn, already are in commercial production.**® 


Structure of the Manganese Stainless Steels 


The first report on the chromium-manganese stain- 
less steels was made by Beckett*, in 1930, who stated 
that his company (The Electro Metallurgical Corp.) 
had been working with these steels for a number of 
years. He found it impossible to produce a com- 
pletely austenitic structure in an alloy containing 
17.88 Cr, 8.26 Mn, and 0.07 per cent C even upon 
quenching from temperatures in the range of 900 
to 1150 deg. C., (1650 to 2100 deg. F.), although 
he found that steels containing upwards of 7 per 
cent Mn and slightly higher than 0.07 per cent C 
are wholly austenitic in the range 1000 to 1150 deg. 
C. (1830 to 2100 deg. F.) 

Working with a similar steel (18 Cr, 714 Mn), 
Grossmann’® found it necessary to increase the car- 
bon content to 0.32 per cent before a completely 
austenitic structure (metastable) was retained upon 
quenching from 1150 deg. C. (2100 deg. F.) 
Khimushin and Kurova?® found it necessary to have 
higher manganese and carbon (12 Mn, 0.32 to 0.42% 
C) and lower chromium (15%) to get a completely 
austenitic structure after quenching from 1150 deg. 
C. (2100 deg. F.). They could not retain austenite 
upon quenching in a steel like Grossmann’s unless 
they added nickel and reduced the chromium con- 
tent. 

Parks** has found that alloys containing 12, 20, or 
30 per cent Mn and 12 per cent Cr, and 12 or 20 
per cent Mn and 5 per cent Cr are completely auste- 
nitic at 982 deg. C. (1800.deg. F.) Schafmeister and 
Ergang** state these alloys are austenitic at 700 deg. 
C. [1300 deg. F.}), but that they are mixtures of 
ferrite and austenite at room temperature regardless 
of the speed of cooling. The presence of ferrite in 
the 5 Cr, 20 per cent Mn alloy at room temperature 
is unusual and is ascribed to the very low carbon 
content of this alloy. Késter?* indicates that 0.1 
per cent C in this alloy will prevent formation of 
ferrite even with equilibrium cooling. 

Giirzberg and associates’? concluded that nickel 
is twice as strong as manganese in forming austenite 
in iron-chromium-carbon alloys. This was confirmed 
later by Burgess and Forgeng,® who reported that 
manganese has but a weak effect compared to nickel 
in stabilizing austenite in alloys containing 12 per 
cent or more chromium. As an example of this, 
Krivobok*® points out that while Type 309 steel 
(25 Cr, 12 Ni, 0.1 C) is completely austenitic 
(treatment not stated), a similar steel containing 25.9 
Cr, 11.2 Mn, and 0.15 per cent C is ferritic. 

Examination of alloys in the composition ranges 
5 to 12 per cent Cr and 12 to 30 per cent Mn has 
led Parks** to conclude that increasing chromium 
content in this range has little effect on the amount 
of ferrite rejected from the austenite during cooling, 
while increasing manganese content definitely sup- 
presses decomposition of austenite. Giirzberg was 





508 








not able to obtain a purely austenitic structure even 
with 16 per cent Mn in straight chromium-manga- 
nese steels, although austenite could be retained with 
7 per cent Mn and 2 per cent Cu or with 2 per cent 
Mn and 6 per cent Ni. 

Mitchell** recommends addition of nickel or cop- 
per or both, in addition to the manganese, to insure 
presence of more austenite. The combined effect of 
manganese, copper, and nickel in stabilizing austenite 
is shown in Armstrong metal?®, which analyzes, in 
per cent: Cr, 1714; Mn, 4 to 6; Cu, 2.9; Ni, 8; and 
C, 0.10. This alloy remains completely austenitic 
even after cold-working. 

Kinzel?? finds the austenite stabilizing power of 
manganese and a to be less pronounced. In an 
alloy composed of 18 Cr, 8 per cent Mn, 1 Cu, and 
0.1 per cent C, he finds only 60 per cent austenite 
(balance ferrite) after quenching from 1050 deg. C. 
(1925 deg. F.). Brith!’ agrees with Kinzel, although 
his work was done on an alloy containing 30 Cr, 
15 Mn, and 1 per cent C. Fuchs reports that if the 
manganese is raised to 12 per cent and the chromium 
dropped to 8 or 9 per cent, the alloy can be retained 
as austenite after rapid cooling. 

In some later work Beckett’, and Burgess and 
Forgeng® investigated the iron-chromium-manganes 
system and confirmed their earlier statements tha 
the 18 and 8 chromium-manganese alloy is neve 
completely austenitic at any temperature with car 
bon in the neighborhood of 0.1 per cent. In som 
recent work, Dean’® found that ternary iron-mang 
nese-chromium alloys made with electrolytic mang: 
gese have substantially the same behavior as simila 
alloys reported by Burgess and Forgeng in the aust 
nitic range. Outside the austenitic range, howeve 
he found that their behavior and properties are « 
tirely different; he did not cite specific data. 

There is evidence that the sigma phase or the co! 
pound, FeCr, can form in some of these alloys’: *: 
23, 28, 36, 88, 41, 46. This tendency is enhanced by | 
fact that the chromium tends to concentrate in th 
ferrite, the manganese in the austenite’ °°. 


Working Properties 


The austenitic stainless steels, because of their lat- 
tice structure, are generally more plastic than the 
ferritic chromium irons. This is particularly true for 
cold working despite the rapidity with which they 
work-harden. At high temperatures they require 
more power for working than do the ferritic irons 
because they retain their strength better. The mixed 
austenitic-ferritic types (such as Type 316) generally 
have working properties intermediate between the 
single-phase types. Since the manganese stainless 
steels are usually of the mixed type, their working 
properties can be predicted in a general way from 
their structures. 

Manganese is added to the standard 18 and 8 
steels (Types 301 to 306, incl.) in amounts up to 4 
maximum of 2 per cent to improve the hot-rolling 
properties; frequently it is added to the special 18 
and 8 steels containing molybdenum, cobalt, or titant- 
um up to a maximum of 2.5 per cent for the same 
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TABLE I. Properties* of Some Stainless Alloys in the Annealed Condition 




















18% Cr-iron 28% Cr-iron 18-8 stainless steel 18-8 Mo stainless 
Property (ferritic), (ferritic), (austenitic), steel (aust.-ferr.), 
Type 430 Type 446 Type 304 Type 316 
Yield point, p.s.i. 45-50,000 45-60,000 30-40,000 35-55,000 
Tensile strength, p.s.i. 70-80,000 75-95,000 80-90,000 80-100,000 
Elong., % in 2 in. 30-25 30-20 60-55 60-50 
Reduction of area, % 60-50 55-40 75-50 70-55 
Brinell hardness no. 160-180 150-200 135-160 140-190 
Izod impact, ft.-lbs. 45-35 Low 120-110 120-80 














a Properties cited by Allegheny Ludlum Steel Corp.™ 



































TABLE Il. High-Temperature Tensile Strength of Some Stainless Alloys** 
| Tensile strength, lbs. per sq. in. 
| 17% Cr-iron | 27% Cr-iron 18-8 stainless steel 25-12 stainless steel 
°F, Temperature (ferritic), (ferritic), (austenitic) , | (austenitic), 

| Type 430 | Type 446 Type 304 Type 309 
Room | 76,580 93,480 91,500 79,880 
400 67,140 70,250 66,890 
800 56,190 82,380 67,025 66,400 
1200 18,650 24,210 44,375 14.680 
1600 3,480 3,355 | 14,500 15,970 

TABLE Ill, Creep Strength of Some Stainless Alloys** 
17% Cr-iron 27% Cr-iron | 18-8 stainless steel 25-20 stainless steel 
°F. Temperature (ferritic), (ferritic), | (austenitic) , (austenitic), 
Type 430 Type 446 Type 304 Type 310 
Stress causing creep rate of 1 per cent in 10,000 hrs., p.s.i. 
1000 8,500 ——e 17,000 — 
1200 2,100 1,600 7,000 7,400 
1350 1,200 400 4,000 4.300 
1500 —- 850 1,100 
Stress causing creep rate of 1 per cent in 100,000 hrs., p.s.i. 

1000 7,000 11,500 — 
1200 1,600 1,000 4,250 5,400 
1350 900 180 1,600 2,800 
1500 — —— — 800 














purpose*®. Beckett? found that the chromium-man- 
ganese steels he prepared in the composition range of 
16 to 20 Cr, 8 to 20 Mn, and 0.07 to 0.23 per cent 
C had good deep-drawing properties, rolled well, 
could be drawn into seamless tubes, welded nicely, 
and could be polished easily. In the form of 0.035- 
in. sheet they can be spot welded under conditions 
used for cold rolled 18 and 8 and such welds ex- 
ceed the minimum 1500 Ibs. per sq. in. per spot re- 
quired for stainless steels of this gage." 

Addition of more than 3 per cent Cu to the high- 
ef manganese steels resulted in red shortness. Grim- 
shaw*® reported the same thing. Beckett ascribed 
these excellent working properties not only to struc- 
ture, but to the fact that it was easier to produce 
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sound ingots with the manganese stainless than with 
other high-chromium alloys because of the scaveng- 
ing action of manganese on the melt. He noted in 
a later paper® that these steels will stand greater 
amounts of cold-working than the standard 18 and 
8 steels. 

Kinzel?*? agrees with Beckett and states further 
that the steels containing 18 Cr, 8 Mn, 1 Cu, and 
0.1 per cent C are easier to forge at high tempera- 
tures because they are a mixture of ferrite and aus- 
tenite requiring less power than the straight austenitic 
steels, but are more plastic than the ferritic irons. 
Kinzel also found the manganese 18 and 8 to be 
easier to cold-roll than the standard 18 and 8 be- 
cause it work-hardened less (yet more than the fer- 
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ritic irons) and required no more anneals in process 
ing. 

Tepat?* stated that the chromium content of these 
alloys cannot exceed 15 per cent without the develop- 
ment of an excessively brittle compound in the struc- 
ture. While the presence of this compound has been 
confirmed by other investigators*: 2°, its effect on the 
properties of the alloy has not been determined defi- 
nitely. As previously stated, iron-chromium-manga- 
nese alloys made with electrolytic manganese ap- 
parently may have quite different properties than 
similar iron-chromium-manganese alloys presumably 
made with pyritic manganese. 

Dean’® cites one group, containing 18 to 20 Cr, 
24 to 28 per cent Mn, and the balance iron, which 
is so ductile and malleable after suitable heat treat- 
ment (quenched from 1200 deg. C, 2200 deg. F.) 
that the alloys may be rolled into thin sheets or 
drawn into fine wire. These alloys apparently do 
not work-harden in the same way as the austenitic 
alloys and may be very extensively cold-worked. Ma- 
chinability of chromium-manganese 18 and 8 is much 
superior to standard 18 and 8, which is notoriously 
dificult to machine, if the carbon content is not too 
high. Legat®* found the upper limit of carbon con- 
tent for good machinability to be about 0.3 per cent 
C in these alloys. 

Other investigators'* 2° °° agree that the chromi 
um-manganese 18 and 8 alloys have good working 
properties. However, when elements other than 
nickel or copper (such as aluminum, silicon, molyb- 
denum, and cobalt) are added to improve high-tem- 


perature strength, working properties may suffer®® *°, 


Mechanical Properties 


A stable austenitic steel, because of its face-cen- 
tered-cubic lattice structure, would be expected to 
have lower tensile strength, yield strength, and hard- 
ness plus higher elongation, greater reduction in 
area and higher Erichsen values than a stable ferritic 
steel with its body-centered cubic structure. Duplex 
structures, consisting of both austenite and ferrite, 
reasonably would be expected to have properties in- 
termediate between the two single-phase types. How- 
ever, the metastable austenitic steels (18 and 8) 
would have different properties because of the tend- 
ency of the metastable austenite to break down dur- 
ing plastic deformation to a hard, martensitic-like 
structure. Typical properties of these materials are 
shown in Table I.*? 


The room-temperature properties of the manganese 
18 and 8 alloys and other alloys of the same type, 
when cited'4 27 36 88, 42 generally lie within the 
same ranges given in Table I for standard 18 and 
8 and molybdenum 18 and 8, with a tendency for 
some of the yield point, tensile strength, and Brinell 
hardness value to be higher. These reported higher 
values probably are due to the fact that many of the 
investigators used alloys with higher carbon contents 
than those listed in Table I. A comprehensive sum- 
mary of the mechanical properties of chromium- 
manganese alloys of the 18 and 8 and 17 and 7 
type, including alloys in which nickel has been sub- 





TABLE IV. High-Temperature Tensile Strengths of Some Manganese 18 and 8 Alloys and Related Alloys 











Temp. of 
Composition Heat tensile test, 
of alloy, % treatment deg. F. Tensile strength*, p.s.i Reference 
18 Cr-10 Mn Air-cooled 1110 39,750 3 
from 1925° F. 1650 9,000 

22 Cr-14 Mn a | Up to 1830} | “Equal to 18-25 Cr-Ni_ steel’ 6 
21 Cr-10 Mn ——— | Up to 1830} | (which is 24,000 at 1650° F., 6 
ig Cr-10 Mn —— | Up to 1830} | 11,000 at 1830 deg. F.) 6 

30 Cr-1 to 11 Mn As cast |Up to 1650 | Better than  straight-chromium 
iron” | 23 

30 Cr-11 to 15 Mn As cast | Up to 1650 | “Poorer than straight-chromium | 
| iron” 23 
14 Mn | Hot-rolled | 1000S 43,400 | 9 
14 Mn-1 W Hot-rolled | 1000 50,200 9 
18 Cr-6 Mn-3 Si Hot-rolled 1000 43,100 9 
18 Cr-10 Mn-3 Si Hot-rolled 1000 61,350 9 
Standard 18-8 Hot-rolled | 1000 54,600 9 
Standard 18-8 + 3 Si Hot-rolled | 1000 81,300 9 
17 Cr-8.9 Mn-2.2 W-0.4 C | 930 96,000 47 
17 Cr-8.9 Mn-2.2 W-0.4 C _——— 1110 79,000 47 
17 Cr-8.9 Mn-2.2 W-0.4 C —— 1300 57,000 47 
18 Cr-9 Mn-3 W Air-cooled 1110 45,750 3 

| from 1925° F. 1650 10,500 

18 Cr-8 Mn-5 Co Air-cooled 1110 50,000 3 

|from 1925° F. 1650 19,000 
18 Cr-8 Mn-2 to 3 Mo ——— “High” “As good as 18-8” 29 
18 Cr-8 Mn-2 to 3 Mo - “High” “Poerer than 18-8” 29 

plus Al or Si 

18 Cr-9 Mn-2 Si-1 Al 1110 to 1830 ‘Not as good as 18-8” 40 
4.5 Cr-20 Mn-2 Si-1 Al —— 1650 12,100 40 
19 Cr-6 Mn-3.8 Si-1.8 Mo | ——— “High” “Valuable” 27 








a When only a comparative statement is given, it is because the numerical values were not given in the abstract and the 


wiginal article was unavailable 
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Stainless steel sheets are being rough polished on the surface in a revolving belt machine, using suitable 
abrasives mixed with oil or grease. (Courtesy: United States Steel Corp.) 


stituted for part of the manganese, has recently been 
given in a composite digest in METALS AND ALLOys.! 


High-Temperature Properties 


One of the greatest advantages of the austenitic 
stainless steels over the ferritic chromium irons is 
that they retain their strength much better at high 
temperatures. This results in better load-carrying 
ability and better creep resistance. These properties 
are shown in Tables II and III and a summary of 
available information on the high-temperature prop- 
erties of the manganese 18 and 8 steels and other 
similar alloys is given in Tables IV and V. 

Comparison of Tables II and IV shows that when- 
ever specific values are given (with the exception of 
data of Wolfson and Borzdika*?), the chromium- 
manganese 18 and 8 alloys do not have as good 
high-temperature strengths as the standard 18 and 8 
alloys even when other alloying elements (such as 
Mo, W, Co, Al, and Si) are added in an effort to 
improve high-temperature strength. 

Without citing any supporting data, Krivobok*® 
disputes this and says, “It is believed chromium- 
manganese austenitic steels have generally somewhat 
higher strength at high temperatures than chromium- 
nickel austenitic steels.” Addition of molybdenum 
or tungsten improves high-temperature strength up to 
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982 deg. C. (1800 deg. F.). Properties of alloys of 
the general composition 15 to 16 Cr, 10 to 12 Mn, 
and 2 to 2.5 per cent W are superior at high tem 
peratures to the chromium-nickel austenitic , 
with or without tungsten®®. However, published re 
sults indicate that when nickel is not available, the 
addition of manganese to the chromium irons defi 
nitely improves their high-temperature strength, but 
decreases scaling resistance. 


proup 


The Russians, in par 
ticular, believe that the chromium-manganese alloys 
are as good for many purposes as the chromium- 
nickel alloys; they are using them extensively*, as 
are the Germans.*® 

Comparison of Tables III and V shows that the 
published results on the creep strength of the man 
ganese 18 and 8 alloys are too spotty for use in 
drawing definite conclusions. There is a fairly gen 
eral agreement among all investigators that the 
chromium-manganese alloys, even when modified with 
other elements known to improve creep strength, do 
not have as good creep resistance as the chromium- 
nickel alloys. 

Legat®*, who has apparently done considerable 
work with these alloys, is convinced that these 
chromium-manganese alloy steels have better creep 
strength in the range 500 to 700 deg. C. (930 to 
1300 deg. F.) than chromium-nickel 18 and 8 plus 


molybdenum. 


He does not recommend addition of 
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TABLE V. Creep Strength of Some Manganese 18 and 8 Alloys and Related Alloys 



































Creep 
strength", 
Composition of alloy Temp. deg. F. p.s.i. Basis for creep strength Reference 
14 Mn 1000 | 12,100 0.1% in 1000 hr. 9 
14 Mn-1 W 1000 | 15,700 0.1% in 1000 hr. 9 
18 Cr-10 Mn-3 Si 1000 11,250 0.1% in 1000 hr. 9 
(Standard 18-8 + 3 Si) | 1000 25,000 0.1% in 1000 hr. 9 
17 Cr-8.9 Mn-2.2 W-0.4 C | 10° per hour at 65 hours. A 47 
930 | 28,500 short-time creep test. 
17 Cr-8.9 Mn-2.2 W-0.4 C 10° per hour at 65 hours. A 47 
1110 20,600 short-time creep test. 
<15 Cr-15 Mn-0.25N | 1100-1400 “Better than|A short-time creep test. 42 
<15 Cr-15 Mn plus Ti, Ta, or Cb 1100-1400 25-20 or 20-14| A short-time creep test. 42 
. Cr-Ni _ steels” 
<10 Cr-16.5 Mn-3.5 Si | 1100-1300 “Same as Cr-|A short-time creep test. 42 
| Mn above but 
less than Cr- 
| Mn-N.” 
9 Cr-18 Mn-3.5 Si-1 Ni-0.1 C| 1100 16,000 Unknown 39 
9 Cr-18 Mn-3.5 Si-1 Ni-0.1 C)} 1400 | 6,000 Unknown 39 
30 Cr-l to 11 Mn (as cast) | Up to 1650 Poor Unknown 23 
30 Cr-11 to 15 Mn (as cast) Up to 1650 | Very poor Unknown 23 
«* When only a comparative statement is given, it is because the numerical values were not given in the abstract and the original 
irticle was unavailable. 
molybdenum, copper, tantalum, or columbium, al- * L. C. Grimshaw, Metals and Alloys, Vol. 6, 1935, p. 264. 
: 16M. A. Grossmann, Steel, Vol. 87, 1930, pp. 568-573; Metals and 
though they improve creep strength above 700 deg. Alloys, Vol. 2, 1931, p. 167. 
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Low Temperature Joining 


for Production and Repair 


Much curiosity and considerable skepticism have 
attended the introduction to the American market of 
a series of so-called “low-temperature welding” 
(Castolin Eutectic) alloys in the last few years. Cer- 
tain of these weld-rod materials are claimed to pro- 
duce joints as strong as conventional fusion welding, 
but at temperatures down in the brazing range where 
distortion and unwanted “tempering” can be minti- 
mized. METALS AND ALLOys therefore delegated 
Mr. Burpo to investigate these materials by obtaining 
factual data, experience records, working methods and 
opinions of their utility directly from plants that 
have used them long enough to speak with authority. 
This article is his report to metal-industries engineers 
on these users’ experiences —The Editors. 


heat to cause fusion of the rod with the mate- 

rials being joined. The higher the temperature 
necessary to make the weld, the greater are the 
stresses set up in the parts being joined; this leads to 
distortion. If lower temperatures must be used (to 
avoid distortion), then, as far as iron and steel are 
concerned, only brazed joints can be made. These 
low-temperature brazed joints are usually much 
weaker than the parent metal. Here, then, are the 
alternative methods when joining iron and steel: 


Wes: Is ACCOMPLISHED by the use of enough 


1. A strong weld made at a high temperature 
(a) the higher the temperature, the greater are the 
stresses produced by welding 


(b) the higher the temperature, the greater is the 
softening or tempering effect if the steel has been 
hardened 

2. A low temperature joint 

(a) stresses are quite low (as the brazing temperature 
is low) 

(b) little softening of hardened steel occurs 

(c) the joint is usually lacking in physical proper- 
ties (compared to the parent metal) 


To remedy this situation, a series of low melting- 
point brazing alloys has been developed. One mem- 
ber of this series, in particular, is of interest: It not 
only is a low melting-point material, but the joint 
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made with this rod has very favorable physical prop- 
erties, and its flow temperature is so low that hard- 
ened high-speed steel parts can be joined with only 
one point Rockwell C loss of hardness. Some of the 
other items in this series of proprietary brazing rods 
include some very low melting materials and rods 
that will match the color of the parent metal. The 
trade name of these alloys is ““Castolin Eutectic” and 
the line is manufactured by the Eutectic Welding 
Alloys Co., 40 Worth St., New York City. 


Fields of Application 


As these products are quite new in the industrial 
field, their applications are somewhat limited; how- 
ever, these are being broadened rapidly. Certain 
features of their use should be stressed at this point: 


Fig. 1. <A typical repair-welding job—an undersized 


aluminum casting built up with Castolin Eutecti 
alloy No. 210. 
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jedan Division, using Castolin Eutectic No. 





Each rod functions best with a particular flux, which 
means that an assortment of fluxes must be kept on 
hand if any variety of rods are employed. Brazing 
with Eutectic Welding products also requires some- 
what different techniques than those used with other 
rods, but these are easily learned. Some of the items 
of the Castolin Eutectic line compete directly with 
brazing materials already on the market. Others are 
in a class by themselves in that they are somewhat 
different than products already on the market. 
Following are some notes regarding one or two of 
the more unique metal-joining alloys that have been 
applied with considerable success to these types of 
industrial work. These three types of work are: 


(1) the production joining of small parts 

(2) repairing casting defects (such as building up 
bosses and increasing allowances for machining in 
critical spots) and also for repairing wrought parts 

(3) the repairing of broken tools and cutters 


ing and welding of small parts. Of somewhat sec- 
ondary importance is the fact that many patches and 
joints made with Castolin Eutectic rods can be 
matched with the parent metal. 


Welding Aluminum Castings 


The experiences gained in the salvaging of de- 
fective sand cast aluminum and fea a alloy parts 
by the Todd Co., of Rochester, N. Y., indicate that 
the ease of welding delicate castings (where high 
temperatures and the consequent distortion would be 
intolerable) and color matching between the joint 
and parent metal are of primary importance. Here in 
the machine division of the Todd Co., the well- 
known checkwriting equipment and accounting ma- 
chines are made. In connection with his work in 


the machining and fabrication of sand cast and 
wrought aluminum alloy and sand cast magnesium 








The set of high Speed steel milling cutters shown here was broken when new, then repaired by Bell Aircraft's 


Users’ experience with these three types of work is 
described below; the important field of production 
joining will be discussed last of all. 

When using these alloys, the rod, in combination 
with the special flux used for each type of rod, pro- 
duces a metallic joint at a very low temperature. 
The mechanism of this low temperature joining proc- 
ess is not generally understood, but the claim is made 
that the joint is of eutectoid or quasi-eutectoid com- 
position. The relatively low temperatures at which 
these rod-parent metal eutectoid joints are formed is, 
perhaps, their most valuable property. This im- 
portant characteristic is linked with the high-strength 
features of certain of the alloys and makes the proc- 
ess of interest to all who are concerned with the braz- 
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16 rod, 


and was used thereafter on stainless steel until unde) 


alloy parts, Fred J. Myers, general foreman, has de 
veloped processes for the reclamation of many pro- 
duction parts that otherwise would be scrapped. 

At the Todd Co. there are a number of light alloy 
castings used, and the first operation performed on 
them is cold straightening. Some of these castings 
crack when straightened. Another point at which 
rejections are liable to occur is after the machining 
operations. If there have been certain minor defects 
in casting or placing the cores so that the part has in- 
sufficient allowance for machining, or if a boss that 
is to contain a tapped hole needs building up, thes« 
can be corrected by welding, as will be described 
below. 

More specifically, the treatment of a typical sand 
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cast aluminum-alloy part will be described. This 
part is called a base and requires straightening; any 
cracks resulting from this operation are immediately 
repaired using Eutectic Welding Alloy No. 210 (an 
aluminum-base alloy, bonding temperature 950 deg. 
F.) and the corresponding special flux applied with 
an oxyacetylene torch. 

This type of casting is of variable section (ranging 
from about 1/16 in. to 5/16 in.) and preheating is 
necessary before the repairing operation is started; 
total weight of the rough casting is about 1/, lb. Gen- 
erally, no difficulty in repairing cracks is encountered, 
although not every casting can be saved. Also, after 
machining, some of these parts need repairs to thin 
sections where break-throughs have occurred, or 
where insufficient stock was allowed on a boss for 
finishing or for drilling and tapping. 

The only preparation made rs welding is the ap- 
plication of flux (after preheating). Ample nf 





Fig. 3. 


Milling cutter with the shank welded on by 
the Castolin Eutectic process, using No. 16 alloy. 


metal is deposited, and any excess is later removed by 
machining. The machinability of this type of weld 
has always been substantially the same as that of the 
parent metal. The welding of castings made from 
secondary aluminum has been more difficult than 
those castings made with the virgin metal. 


Since these particular parts (bases) are rigidly in- 
spected, and the dimensional tolerances are fairly 
close (-+0.001), practically no distortion can be tol- 
erated, and very little actually occurs. 


Another part on which a Castolin Eutectic rod is 
used is a cover made of No. 11 gage sheet aluminum, 
formed and spotwelded. No cracks between the 
sheets are permitted at the joints, so when these oc- 
cur, the space is filled by using the No. 190 rod 
(aluminum-base alloy) and flux. 
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A similar procedure is followed with the control 
frame, a sand cast magnesium alloy part (AMS 
4422A, heat treated to 50 Brinell). If it is necessary 
to repair any cracks or build up any bosses, the No. 
1900 rod (contains over 90 percent Mg) and flux 
are used, 

This practice for the salvage and repair of mag- 
nesium castings was developed by Fred J. Myers to 
meet the needs of the Todd Co. At the time when 
he started his investigation of the repairing processes 
for magnesium castings, little or no data were avail- 
able. In addition to developing techniques for the 
successful welding of magnesium castings, a profit- 


Fig. 4. This form cutter broke when running on tts 

fourth piece. It was then repaired at Bell with the 

No. 16 alloy and has been in service more than 7 
months without any trouble. 
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Fig. 5. Two tubular steel assemblies employed in air- 
craft construction that have been welded with Casto- 
lin Eutectic alloy No. 16. 





able tool salvage program (using a No. 16 rod) is 
being carried out under Mr. Myers’ direction. Broken 
tools can be joined, and high-speed tips brazed onto 
carbon tool steel shanks in a very economical manner 
by the use of this No. 16 rod. 


Reclaiming Broken Tools 


It is in this type of work, the reclaiming of broken 
tools and cutters, that the Ordnasce Division of the 
Bell Aircraft Corp. (at Buffalo, N. Y.) has given 
the No. 16 Castolin Eutectic rod (a nickel-copper 
alloy that binds at 1300 deg. F.) its most severe 
trials. For the past 10 or 12 yrs. the general fore- 
man of the Ordnance Division, C. C. Stockton, has 
been experimenting with materials and methods for 
— broken milling cutters. None gave satis- 
factory service until the Eutectic Welding Alloys Co.'s 
No. 16 rod was used. Tools used in machining ord- 
nance material must stand up under severe conditions 
(such as cutting heat-treated chromium-molybdenum 
steels) as well as withstanding the sometimes rough 
handling of “green” machine operators. 

The first use of Castolin Eutectic No. 16 rod and 
flux for repairing a milling cutter was made about 
six months ago. A formed cutter about 1 x 3 in. in 
diam. was broken into two pieces; after being brazed 
with No. 16 rod and flux, it was returned to service. 
Again it was broken, not at the previous joint, how- 
ever. The cutter was again repaired and has been in 
continuous service ever since. This particular cutter 
has been used to such an extent that regrinding is no 





longer feasible because it is so badly worn from 
numerous sharpenings. This was the first successful 
repairing of a high-speed steel cutter in the Ordnance 
Division of this company. 

Another example of the application of high 
strength low-flow-temperature brazing technique to 
the salvaging of high-speed milling cutters was one 
in which approximately 35 min. of a man’s time 
were required to reclaim a $45 cutter. This was a 
2 x 7 in. diam. staggered tooth side milling cutter 
that had been broken through the keyway into two 
sections. 

We may take as typical of the methods employed 
by the Bell Aircraft Corp. Ordnance Division the 
peer followed in the brazing of a metal slitting 
saw (14 x 4 in. diam.) that had been cracked in 
service. First, a shallow groove is ground over the 
cracks on both sides of the cutter, then these grooves 
are washed with carbon tetrachloride, and flux (in 
paste form) is brushed into the grooves. Mean- 
while, a cast iron block (to which the cutter could 
be clamped during the af wee operation) is pre- 
heated to 700 to 800 deg. F 


The cutter is then canefally clamped on the plate 
and, after levelling, more flux is applied in the 
grooves; then the grooves are filled in with the No. 
16 rod material. When this is completed, the clamps 
are released and the cutter turned over on the plate; 
the brazing on the other side is then completed and 
the cutter is buried in lime and allowed to cool slow- 
ly for about 24 hrs. before re-sharpening. 
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The following description of the steps used when 
brazing a broken 1, x 6-in. diam. staggered tooth 
side milling cutter is similar to those given above in 
many ways. As this cutter was broken into two 

ieces, the edges of the breaks were chamfered on 

th sides so that about 1/16 in. width of surface 
would abut when joined. This narrowing of the 
width of contact permitted the deposition of an ade- 
quate quantity of brazing material as well as mak- 
ing the lining up of the two sections fairly simple. 
The joints were cleaned and fluxed, and the pieces 
were clamped on the cast iron plate in the same man- 
ner as with the saw. However, this side milling 
cutter, being of much heavier section than the saw, 
did not require preheating (if there were residual 
heat in the block from previous jobs, the cutter would 
be warmed sufficiently.) After brazing both sides of 
the joints, the cutter was slow-cooled in lime. 

In all of this repairing of broken and cracked 
high-speed steel cutters, the damaged cutters are 
taken directly from service, the edges to be joined 
are chamfered, cleaned and brazed, and the cutter 
is slow cooled as outlined above. Then the cutter is 
re-ground on a tool and cutter grinder and is ready 
for use. By employing these techniques, the distor- 
tion of repaired cutters usually is less than 0.001 in. 
on the OD. The reduction in hardness next to the 
joint is usually limited to 1 point Rockwell C. 


Joining Production Ordnance Parts 


Production ordnance parts have been successfully 
joined by use of Castolin Eutectic rods and have 
passed rigid Army and Navy tests. One of these 
parts is a link chute, made of a formed piece of 
18 and 8 stainless steel (No. 20 gage B&S) and 
wo lugs each about 1/16 in. thick, also made of 
stainless steel. These three pieces were formerly 
joined by carbon arc welding; now they are brazed 
with a No. 16 rod and oxyacetylene torch. The 
former and present sequence of operations for fab- 
ricating this part are summarized: 


Fabrication of Stainless Steel Link Chute 














Operations 
in former method Present operations 

1. Place 3 pieces in fixture | 1. Place 3 pieces in fixture 
2. Tack weld lugs to sheet | 2. Braze 

stock 5. Remove part from fix- 
3. Remove part from fixture| _ ture 
4. Finish weld | 4. Rinse in hot water and 
5. Sand blast | pickle 
(Time for operations 1)| (Time for operations 1 

through 4: 3 min.) | through 3: 1144 min.) 








_ Similarly, the steps in fabricating a support, which 
is made of elliptical chromium-molybdenum SAE 
4130 steel tubing having two threaded lugs attached 


to one side and two adapters, attached one at each 
end, are: 
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- Fabricating a 4130 Steel Support 





Former method Present method 





1. Place 5 pieces in fixture | 1. Place 5 pieces in fixture 
2. Weld 2 lugs and 2 adapt-| 2. Braze 2 lugs and 2 
ers to tubing adapters to tubing 
3. Remove from fixture 3. Remove from fixture 
4. Normalize 4. Rinse in hot water and 

5. Sand blast pickle 
6. Clean and _ electroplate|5. Clean and electroplate 


Time for operations 1|Time for operations 1 
through 3 (using carbon through 3: (using No. 
arc): 20 min. 16 rod and oxyacety- 
lene torch): 3 min. 














In the case of the link chute, the fabricating time 
is cut in half and the number of operations is re- 
duced from 6 to 5, with no reduction in quality. 
The ra er that formerly was fabricated in 20 min. 
now is finished in 3 min., reducing the time to 1/6th 
its former value; also, normalizing and sand blast- 
ing equipments are freed for other uses. 

Similarly, a machine gun sight has had its as- 
sembly time cut in half using the No. 16 rod as com- 
pared with the original silver soldering method. 


Conclusions 


Generally, the properties of the No. 16 rod (the 
nickel-copper alloy) that have made it highly useful 
at these factories are: 


(1) Ease of application—the molten brazing mate- 
rial seems to have a very high mobility and will 
flow into very narrow spaces, making a very 
complete joint with a minimum expenditure of 
time and rod, 


(2) The strength of the brazed joint. (As in the 
case of the repaired milling cutters described 
above, the strength of the joint is at least equal 
to that of the parent metal; tests made on the 
previously mentioned support show that under 
a tension of 159,000 lbs. per sq. in., the steel 
gave way, leaving the hesked joints undamaged. ) 

(3) Using the special flux furnished with the No. 
16 rod, the workman is furnished with an indi- 
cator telling him when to apply his rod, for this 
flux takes on a peculiar wet appearance when 
the joint is at the proper flow temperature. 

(4) The No. 16 rod has a number of uses: 

(a) Joining steel parts (chromium-molyb- 
denum, 5 al ger and stainless steel jobs 
were described above). 

(b) It can be used to braze carbide tips onto 
tool shanks and into milling cutters, etc. 


Although the exact compositions of these patented 
alloys cannot as yet be published, the information 
presented in this article is an attempt to answer the 
currently more important question as to the nature, 
whereabouts and practical aspects of some outstand- 
ing successful application of the Castolin Eutectic 
process and materials. 
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Press type spot welder. A modern type machine with 
electronic current controls and foot pedal switch. 
(Courtesy: General Electric Co.) 











Resistance Welding 










































—No. 1: Processes and Machines 


The war has brought tremendously increased ap- 
plication and recognition of resistance welding and 
this joining method can be expected to be a major 
factor in postwar engineering planning. In this issue 
we begin a series of articles intended to bring both 
production and design men up-to-date on resistance 
welding. This first article discusses resistance weld- 
ing in general, outlines the various spot, seam and 
butt welding processes in use and describes some of 
the modern machines that are now available. Other 
articles on controls, electrodes, supplementary opera- 
trons, etc. will follow. The Editor 


By KENNETH ROSE 


Engineering Editor 


OR MANY YEARS engineers have been developin; 

processes for joining metals, not by separat 

fasteners such as rivets or bolts, but by actual 
fusing together the metals themselves. The method 
of the blacksmith shop were not widely applicabl 
and were slow and costly at best. Gas welding - 
portable, quick, applicable to many metals, and chea 

was a real engineering answer to the problen 
Arc welding was even faster. Both processes con 
tinue to fill a place in industry in which they are un 
challenged. 

Resistance welding is a solution to this processing 
problem which, because it has been made to fit into 
modern production systems, has become one of th« 
foremost metal joining methods. It permits the join 
ing by fusion of two or more metal surfaces, rapid 
ly and securely, without the addition of rod material, 
and often without the necessity for cleaning the work 
afterwards. The many adaptations possible have 
given rise to branch types of the process, until today 
we have spot welding, flash or upset-butt welding, 
seam welding, projection welding, percussion weld- 
ing, and other types less clearly defined. 

The essentially distinguishing feature of resistance 
welding is that the heat necessary to fuse the metals 
is produced by the passage of very large electric cur- 
rents through the metals. In the case of flash weld- 
ing the heat is generated in part in an arc between 
the two surfaces to be joined. 


METALS AND ALLOYS 















Current Requirements : 


Since the resistance of the metal to the passage of 
the current generates the heat, very high curreftts are 
necessary. It is at once apparent that the electrical 
resistance of the metal to welded, and its heat 
conductivity, are of prime importance in fixing the 
welding procedure. Metals having low electrical 
resistance, such as aluminum, copper, and silver, re- 
quire enormous currents to generate the necessary 
heat, while metals having good heat conductance tend 
to dissipate the heat through the work rather than 
to keep it concentrated at the region of the weld. 
For this reason silver and copper are very difficult 
to weld by purely resistance methods. Aluminum 
can be welded with little difficulty, although high 
currents are ro while steel, Monel metal, sili- 
con bronze, and ‘“‘nickel silver’’ require less current. 

Generation of heat by electrical resistance in a con- 
ductor follows Joule’s Law, which is given in the 
following equation: 

H = 0.24 PRT 
in which H is the heat generated in calories 
I is the current in amperes 
R is the resistance in ohms 
T is the time in seconds 


The heat generated will vary as the square of the 
urrent used, or directly as the time of application 
of this current. The value of using high amperages 
is therefore apparent. Unfortunately, too high current 
values tend to mark or “burn” the work, and so a 
practical limitation is imposed. The resistance in the 
above formula is a composite of the specific resistance 
of the work, the contact resistance from the electrodes 
to the work, and the contact resistance between the 
two or more pieces to be welded. Contact resistances 
will vary with the shape of the electrodes, the con- 
lition (or shape, in projection welding) of the fay- 
ing surfaces, and the pressure applied. 

To avoid loss of heat from the immediate weld 
zone during current flow both by radiation and con- 
duction, the welding time is shortened as much as 
possible. The welding engineer is here faced with 
the problem of adjusting values for the current and 
time cycle so that the work will be heated to fusion 
at the point to be welded, so quickly that the generat- 
ed heat is not lost by conduction through the body 
of the work, nor by radiation, nor by conduction 
through the contacting electrodes, and at the same 
time without using current values so high that mark- 
ing results, or electrodes tend to stick. The settings 
are determined by trial and error, in the light of 
experience. 


Spot Welding 


Spot welding is the most versatile of the resistance 
welding processes. In essence, it consists of pressing 
two or more metal surfaces between electrodes, and 
passing the welding current. The inner, or faying, 
surfaces fuse together, the fusion zone being sharply 
localized by the pressure applied. Machines are of 
two general types — portable and pedestal, the 
former for welding pieces which cannot be brought 
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to or placed in the fixed-location welder, the latter 
as the standard production machine. 


Portable Spot Welders 


The portable welding ‘‘gun’’ permits spot welding 
of large pieces of work, or of pieces placed together 
in a fixture, or of work which cannot be brought 
to the machine, as of parts on an assembly line. Steel 
up to 4 in. in thickness or its equivalent is usually 
regarded as maximum capacity. Either pneumatic 
or hydraulic pressure may be applied to the elec- 
trodes. The transformer, current and pressure con- 
trols, and cooling water are located in a unit con- 
nected to the gun by cables and hose lines carrying 
the current, compressed air or oil, and, usually, cool- 
ing water. The leads which must carry the high 
currents required are often water-cooled. 

Spot welders of this type are especially useful in 
tacking assemblies of metal sheets or stampings. 
Bar welders and pull welders are specialized types 
of portable welding machines. 


Pedestal Machines 


Pedestal machines may be of the walking beam 
type or press type. The former is the simpler in 
design, consisting essentially of an upper, moving, 
and a lower, stationary, arm, each holding one of 
the welding electrodes, with controls, transformer, 
etc., attached to the pedestal. In its simplest type 
electrode pressure is obtained through a foot treadle. 
The capacity of such a machine is necessarily limited. 
Larger machines use pneumatic or hydraulic pressure, 
or obtain pressure through a motor-operated cam. 
Capacities are similar to those of the portable weld- 
ing machines. 

Press welders substitute sliding holders moving in 
a straight line for the ‘rocking arm” effect of the 
former type. They are more rigid and can be built 
in larger sizes than the walking beam welders, with 
work capacities stepping up correspondingly. Pres- 
sures are obtained by motor-driven cam, compressed 
air or oil, with some foot-operated machines still in 
use. Usual capacities are 1-in. steel or its equivalent 
as a maximum. 
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Pneumatic pressure welding gun (left). 


Hydraulic 
type gun (right). (Courtesy: P. R. Mallory & Co., 
Inc.) 
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Production welding. (a) Projections in both plates. 
(b) Projections on upper plate only. 
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Diagrammatic representation of upset butt welding. 
A substantial upsetting of the work takes place. 








A butt seam, used for making welded tubing. 
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The Weld 


Flash-butt process. 


Heating and upsetting are more 
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sharply localized. 
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localize the effect of the current. 


Crosswire welding. 


crossed wires 


METALS 


the mseives 





AND ALLOYS 





welders in a large aircraft plant. 
e this equipment. The machines are 


The moving electrode holder, or ram, may be rect- 
angular, as in the slide type of machine, or cylindrical 


(quill type). It is an indication of the adaptability 
of spot welding that the machines can be used to 
produce a seam by closely spaced spot welds (lace 
welding), or as projection welders by replacing the 
spot welding electrodes by projection dies attached 
to the upper and lower platens. 


Production may be increased in some spot welding 
jobs by the use of multiple-electrode machines, built 
or adapted to meet the requirements of a specifi 
operation. A number of electrodes make contact 
either in predetermined order or simultaneously, with 
the work, and the current 1s applied to the electrodes 
successively by a timing device. The machine is 
usually automatic in nature, the sequence of ap plying 
pressures and currents being carried out by electronic 
or mechanical control. The job is thus completed in 
one operation. 
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Controls are located on this balcony, 
operated directly from a 2300-volt sup ply. 
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(Courtesy General Electric Co 


Projection Method 

Projection welding is really spot welding in which 
the current application is localized by projections on 
the work rather than by the electrodes. The ele 
trodes in this case become broad dies, designed 
transmit current and pressure uniformly to the outér 
surfaces of the work. The projections may be mad 
on either one or both of the pieces to be joined 
Crosswire welding, in which the path of the current 
is determined by contacts between wires, is a special 
ized application of projection welding, much used 
for m aking wire or rod mesh or gratings, small wire 
gadgets, electric wire terminals, et 

Machines for projection welding closely resemb! 
press type Spot welders in fact, the spot welders 
are frequently used for light duty projection welders 
Rigidity of the machine arms, to preserve perfect 


alignment of work and dies, and low friction ip the 











illustrating the tendency to decen 
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Time reduced to one-fifth. By using resistance welds 

instead of arc welding in switchgear assembly, con- 

siderable savings in time were effected. (Courtesy 
General Electric Co.) 
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Brazing with a seam welder. Joining by this process 

seals the circular seam in the copper can without an- 

nealing the work-hardened metal. (Courtesy: Thom- 
son-Gibb Electric Welding Co.) 


ram and its driving cylinders, to permit quick take-up 
as the work becomes plastic, are two necessary factors 
in projection welding machines. Maximum work 
size is about 1 in. thickness of steel or its equivalent, 
although the size of the projections can be of more 
importance than the thickness of the plate. 


Seam Welding 


When a continuous or intermittent weld is to be 
made between two edges or surfaces, a slightly dif- 
ferent type of machine is used. The circular seam 
welder, designed to weld the end seams in circular 
work, possesses two rotating electrodes or wheels to 
localize the current; the longitudinal seam welder for 
straight seams usually has two wheels, but may have 
only one rotating electrode, with an anvil replacing 
the lower one. A combination type can be used 
for both seams by swiveling the upper head 90 deg. 
A butt seam welder is designed to produce a con- 
tinuous longitudinal butt weld, as in pipe. 

Pressure is usually pneumatic. The electrodes 
serve an additional purpose in the seam welder in that 
they feed the work. The. drives which rotate the 
welding wheels are variable speed, and may drive 
either the upper or lower wheel, or both, through 
gears or rollers. Current may be applied continuous- 
ly, but this tends to overheat the work ahead of the 
electrodes, so that a pulsating current is generally 
used. The effect is to form the seam by a series of 
overlapping spot welds. Adjustment of current pul- 
sations, made electronically, and electrode speed can 
be such as to make a series of widely spaced tack 
welds or a gas-tight continuous seam. The seam is 
usually made under a water spray to hold work 
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distortion to a minimum, and to prevent electrode 
overheating. 

Seam welders are also used for brazing of (usu- 
ally) non-ferrous metals when it is desired to avoid 
the annealing effect of the gas torch. In this case 
the brazing metal is fed into the seam in ribbon 
form, and the bond is made while sharply localizing 
the heat of the brazing current, 


Butt Walding 


Practically all of the types of resistance welding 
described might be considered as forge welding, 
since the application of pressure to consolidate the 
fused metal is an essential part of each process. In 
the case of butt welding this is even more the fact. 
With both the upset-butt and flash-butt processes 
sufficient pressure is applied to produce a definite 
and calculated upsetting of the work at the weld. 
Taking advantage of this upsetting, the upset butt 
welding machine can be used as a forging machine 
by using bar stock or pipe in one piece between the 
dies. 

In both butt welding processes the work is clamped 
between dies which act as the electrodes. Bars, rods, 
or pieces of similar character which can be held in 
the jaws of the electrodes are the usual material 
for butt welding, although the use of special dies has 
widened this field considerably. The feature which 
distinguishes between the two processes is that in 
upset-butt welding the current is applied after the 
butts to be welded have been brought into contact 
with each other, while in the flash process current 
is applied as soon as the pieces have been properly 
clamped. This latter arrangement causes an arc, 
or rather many small arcs, to leap the gap between 
the butts as they are being brought together, with 
consequent “burning-off” of 
metal faces. 

Opportunity for welding metals of dissimilar char 
acter is afforded by the flash-butt process. Metals 
or alloys which could not be satisfactorily fused to 
gether in any other way can be joined with little dif 
ficulty. The process is extremely adaptable so far 
as size range is concerned also, being used for weld 
ing steel strip in continuous strip mills and for wires 
for lamp filaments. The pressure applied may be 
exerted by hand, with proper leverage provided, by 
compressed air, by hydraulic pump, or by a motor 
driven cam. 


irregularities of the 


In the manufacture of heavy gratings of iron or 
steel, the bars are frequently cross welded by a type 
of resistance process which resembles both butt weld- 
ing and cross wire welding. The bars are placed 
crosswise, welded and simultaneously pressed to- 
gether in a machine resembling the conventional hy- 
draulic press. The process is termed electroforging. 


Stored Energy Systems 


Since high current values are required to give short- 
cycle welds, and since the load is at a very low 
power factor, a high = demand is made upon the 
power supply. Stored energy systems have been de- 
vised to help reduce these peaks. Energy is drawn 
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from the supply line between welds, stored in a 
transformer (electromagnetic or inductor type) or in 
a bank of capacitors (electrostatic or capacitor type) 
and drawn off to supply the peak current when the 
welding circuit is closed. Three-phase current is rec- 
tified to direct current for these storage types, so that 
the procedure is sometimes called D.C. welding. 


For the inductor storage system, the rectified line 
current is drawn into the transformer primary, and 
stored as energy in the iron core, during the interval 
between welds. When the weld is to be made the 
line current is cut off, the magnetic flux collapses, 
and a high current is induced in the secondary. This 
is the welding current. 


The capacitor system utilizes the charging of a con- 
denser as its means of energy storage. Again, the 
energy is charged into the bank of capacitors over a 
comparatively long time between welds, and drawn 
off by discharging the capacitors to make the weld. 

Aluminum, which requires high currents for suc- 
cessful welding, is frequently welded by the energy 
storage type of equipment. It must be pointed out 
that the standard welding machines are used, but 
that control, timing, current supply and similar auxil- 
lary equipment is entirely different. 

What can be done with the stored-energy type of 
equipment is shown in the experience of an Illinois 
plant. Here a seam welder, costing about $8500 
installed, was pulling about 150 kva from a single 
phase 440 volt circuit, resulting in a serious wiring 
and power factor problem. Series capacitors, costing 
about $1200 installed, were added to flatten out the 
demand, which was reduced to 54.6 kva. 

Most of these welding processes require only semi- 
skilled labor, and unskilled workers may usually be 
used on the spot or projection welders. When pro- 
vided with the proper fixtures or dies, the operation 
of these machines is as routine as that of a stamping 
machine or punch press. The flash process will gen- 
erally require a higher degree of skill in the operator 
than other resistance welding methods. 


Some Typical Jobs: Spot Welding 


Typical of the installations in which portable spot 
welders are Og Be for successive operations is one 
at a Buffalo, N. lant. A number of metal stamp- 
ings were to be bE: ded together to form an aircraft 
part. Eight yt welders were arranged inside a 
circular track about 20 ft. in diameter, over which 
a conveyor moved in an endless circle. At the first 
station the metal stampings are put into fixtures, 
and the conveyor table moves on under each gun 
in turn, each with a specific operation to perform. 
At the final station the finished piece is removed 
from the fixture, and the conveyor moves on to the 
first station again. About 10 fixtures, permanently 
mounted on the conveyor table, keep the entire group 
in continuous operation. 

The controls for the welders are located at the cen- 
ter of this conveyor, and welding transformers and 
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tanks of cooling water for the electrodes are over- 
head. The power, air and cooling lines for the guns 
hang down to the assembly line. 


Savings by Spot Welding 


The army has standardized upon a type of 5-gal. 
gasoline can, of which the body is drawn from sheet 
steel. The metal, drawn hard and thin by the form- 
ing operations, made welding-on of the handles dif- 
ficult becz ase of the ease with which the arc burned 
through. Spot welding was adopted, and the single 
weld required saved 80 per cent of the time for- 
merly required, 


Spot welding of steel switchgear has been found to 
be five times faster than arc welding, almost as 
much faster than bolting, and almost six and one- 
half times faster than riveting. Welding the studs 
onto the gear panels of switchgear eliminates seven 
operations formerly required — punching a hole in 
the panel, threading the hole, counter-sinking for the 
screw head, inserting the screw, locking the screw 
by peening, grinding the peened surfaces smooth, and 
filling in the rough surface with filler. 


Heavy anchor chain, which must pass severe proof 
testing, is being made by the flash-butt process 
Flash welding of low carbon shanks to high carbon 
cutting tools has become an important tool salvag: 
and metal conservation procedure. 


An interesting use which has invaded many field 
is the combination of metal stampings to form shee 
metal pieces which have the form of castings. Weld 
ments frequently have a tendency to squareness, los 
ing the pleasing streamlined, rounded surfaces an: 
edges of castings in order to cut down the number « 
inches of welding. It has been found possible, hov 
ever, to combine stampings and pressings of metal i 
such a way as to reproduce the outlines typical « 
castings, and still to show definite economies. 
metal saving is most obvious, since thinner sectio: 
of sheet metal can be used than could be cast easil; 

The welded sheet metal is also stronger than the 
very thin cast sections, and if warped may be sprung 
into shape. Size limits are almost nonexistent, since 
many smal] sections can be built up to make the final 
piece. Machining, especially drilling, may be done 
upon the flat piece before welding into place, sav- 
ing the cost of a fixture if the hole would be 
awkwardly placed. Saving of the cost of patterns, 
their storage and repair, is also a substantial item. 

A new process, termed cyclo-welding, has been in- 
troduced for sheet metal fabrication. Not welding in 
the sense of fusing together of metals, it has been 
used for metal joining in a manner similar to the 
making of plywood or of shatterproof glass. A 
thermoplastic resin is placed between the metal sur- 
faces and fused by induction heating to bond the 
metal. While in no sense is this a type of resistance 
welding, it is mentioned here because the joint 
strengths obtained are so great as to establish cyclo- 
welding as a probable strong competitor for spot 
and seam welding in the years ahead. 
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PROCESSES AND PROCEDURES 
Welding, Resistance 


NUMBER 22 


Properties Affecting Resistance Welding 


Two of the most important properties of metals in determining their weldability by resistance methods are thermal and 
electrical conductivity. Thermal conductivity influences the rate at which the welding heat is dissipated through the metal 
from the weld area, while electrical conductivity, the reciprocal of resistance, determines the amount of heat generated by the 
welding current. 








Thermal | Electrical Thermal | Electrical 
Conductivity Conductivity, as Conductivity Conductivity, as 
G. cal./sec./sq. cm./ | Equivalent % of | G. cal./sec./sq. cm./ | Equivalent % of 





Metal 


°C./em. Copper 





Aluminum 
| eee 
Antimony 


Beryllium 


Brass, yellow 
65-35, hard-drawn 





: Cadmium 
Chromium 


| Cobalt 


Copper 


Cupro Nickel 
20% hard-drawn 





Duralumin 17ST 


Gold 
Iridium 


lron (99-97%) 


Lead 


Magnesium 


Manganese 


Mercury 


Molybdenum 
Monel metal, 
cold drawn 














| 
| 
| 


0.4801 64.1 


0.0442 | 4.4 


0.918 00.0 


0.087 


0.705 


0.141 


0.18 


0.083 


0.376 


0.0148 


0.346 


0.06 








Metal 


°C./em. Copper 





Nickel 


Nickel-Chrome, 
annealed, 
80% Ni, 20% Cr 


Nickel Silver 
25%, hard-drawn 





Osmium 


Palladium 





Phosphor Bronze 
50% Sn, hard- 


drawn 


Platinum 
Rhodium 


Silicon Bronze 
(Everdur) 
hard-drawn 


Silver 


Steel, 
structural 

Steel, stainless 
annealed 





Tantalum 


Tellurium 


Titanium 


Tungsten 


Zinc 


0.03 


0.14 


0.168 


0.195 


1.006 


0.14 


0.130 


0.0143 


0.155 


0.476 


0.265 








Compiled by Kenneth Rose, Engineering Editor 
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NICKEL AIDS THE PETROLEUM INDUSTRY 






to KEEP EM PRODUCING [ 


Oil is ammunition. On every battle 
front, oil is war material number one. 


Besides power for ships and subs, 
planes and tanks, trucks and jeeps, it 
also provides the basic ingredients for 
synthetic rubber, toluene for TNT, 
chemicals, and many other essential 
war materials. 


To meet increased wartime demands 
for oil, field and pipeline equipment 
carries heavier loads. Refineries make 
longer runs at high heats and pressures. 
Engineers add sub-zero cycles and new 
catalysts. Equipment is taxed up to and 
sometimes beyond rated capacity .. . 
precision equipment that cannot be 
readily replaced. 


Despite emergency schedules, how- 
ever, that equipment rarely fails. For, 
since the days when shallow wells were 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 wall st., New York 5,N.¥- 
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drilled with wooden rigs and kerosene 
was shipped in oak barrels, oil men 
have relied largely on stressed parts 
strengthened and toughened by addi- 
tions of Nickel. 


The oil industry knows many uses 
for Nickel alloyed materials, from crown 
blocks to drill bits, from sucker rods to 
pressure stills. Alone, or in combination 
with other alloying elements, Nickel 
helps metals resist corrosion, retard 
wear and absorb shock overloads. Prop- 
erly used, a little Nickel goes a long 
way to insure dependable, uninter- 
rupted operation of production and re- 
fining units. 


For years the technical staff of Inter- 
national Nickel has been privileged to 
cooperate with petroleum engineers 
whose pooled information and “know- 


how” are now so vital to Victory. To 
men in all industries who desire assist- 
ance in the selection, fabrication and 
heat treatment of ferrous and non-fer- 
rous metals, INCO engineers and metal- 
lurgists offer counsel and data. 





New Catalog Index /=—} 
New Catalog C makes it easy | 

for you to get Nickel litera- LKR attr 
ture. It gives you capsule Rte 


synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical j 
data and working instruc- j. ” se | 
tions. Why not send for your ~ 
copy of Catalog C today? 
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MATERIALS AND DESIGN 
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from ASTM Standards (1942 Ed.), SAE Handbook (1942 Ed.), and Speci- 
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Strings Under “Cell-0-Seals” 


by Granville Baum, 
Airplane Div., 
Curtiss-Wright Corp 


ften the simplest idea is the best 

nerly, to protect the end threads and 

the interior of hydraulic tubing, a 
wt “Cell-O-Seal” (a plastic compound) 
wv 5 placed over the end, and when it 

d it shrank to an air-tight seal. This 
w s effective enough until it came time 
to remove the seal. 

'ften knives, screw drivers, other 

| tools or even fingernails were used 





PR 4h OE EOE AE AE EO 
“a ‘ 





to remove the seals, resulting in marring 
the flare or screw threads, or allowing 
fragments of the seal to enter the tube. 

Now, a string or strong thread is 
placed over the screw thread, then the 
Cell-O-Seal placed over that, sealing in 
the string. When time for removal 
comes, it is simple to yank upward on 
the String, thus removing the entire cap. 
Though it takes slightly longer to in- 
stall, it saves considerable time when re- 
moving in the final assembly line, where 
time is most important. 





SEPTEMBER, 1943 





{The author received recognition from 
the War Production Board for this idea. 
—The Editors} 


Hardening Shifter Rods 


by James Graham, Sr., 
Willamette Hyster Co. 


In hardening shifter rods, it was for 
merly necessary to pack the parts in car- 
burizing material in iron pots, place them 
in the electric furnace, bring it up to 
about 1700 deg. F., hold it there for 6 
hours, remove the pot from the furnace 
and let cool down, put the parts back 
in the furnace loose and bring up to 
1500 deg. F., then quench in water one 
at a time and sand blast. 

An average of 12 shifter rods could 
be treated at a time and the process re- 
quired about 16 hours (with the result 
that at least one furnace was tied up). 
Invariably this bent some of the rods, 
many of which would break upon_be- 
ing straightened, the loss being consid- 
erable. 

Our new method was liquid carburiz- 
ing, using a special fixture to hold the 
pieces in a vertical position, immersing 
only to the depth necessary to harden 
the portion subject to wear, leaving the 
threaded portion (which extends outside 
the transmission) of normal hardness. 

We use a great many shifter rods in 
the transmissions of our various models 
of towing winches and tractor donkeys 
for tractors as well as in our lift trucks, 
straddle trucks, and mobile cranes. These 
shifter rods have grooves turned in them 
in which a retaining ball engages to 
hold the shifter gear or clutch in the 
position selected. They are made in 





various diameters and lengths, depending 
on the size of the machine. 

With the new method, nuts are start 
ed on the threads to serve as stops, and 
the rods are placed in the holes of the 


special fixture, which is located so as t 
permit the rods to be immersed to the 
required depth only. After cooking in the 
liquid carburizing material in this vertical 
position for 90 minutes, they are lifted 
out and dropped into the holes of a simi- 
lar fixture over the water bath so as 
to quench only the portion needing case 
hardness. No sand blasting is needed, 
and rarely is a rod bent in the slightest, 
so no straightening is necessary. 

A batch of 100 shifter rods can b 

















hardened by the present method, doing 
them ten at a time in 15 hours, but the 
time required by the old method would 


be about 128 hours, putting them 
through in lots of twelve rods to each 
furnace load, taking 16 hours each. 

The accompanying sketch is a cross 
section through the carburizing pot. 

{The author won honorable mention 
from the War Production Board.—The 
Editors ] 
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Polishing Tungsten Carbide 


by Rudolph W. Nothnick, 
Pratt & Whitney Div., 
Niles-Bement-Pond Co. 


An inside polishing wheel employing 
diamond dust to polish tungsten carbide 
devised by us at our plant accomplished 
two main results: It did in a few min- 
utes what it took hours for previous 
hand polishing to do; and it conserved 
expensive diamond dust. 





[he wheel is made from sheet metal 
ind felt, shaps 1 cylinder closed at 
one end, the inside being lined with 


felt Attached is a shaft, to be inserted 
in the collet of a speed lathe or the 
chuck of the bench motor. 


To operate, one starts the bench mo- 
tor, impregnating the felt with a few 
drops of oil and diamond dust. Then, 
one presses the tungsten carbide piece 
to be polished against the felt. Centrifu- 
dislodged 
diamond dust back into the felt. Thus 
the dust may be used at high speed 


gal force tends to throw 


without loss 


{The author's idea was honored by 
the War Production Board.—The Editors } 


Spectro-analysis of Aluminum 


Analyzing aluminum by spectrographs 
and films is becoming “big business’ 
in the laboratories of the Aluminum Co. 
of America. About 450,000 ft. of 35- 
mm. photographic films will be used 
this year. The 43 spectrographs in Al- 
coa plants provide ‘‘on-the-spot” analysis 
of vital war materials and promote quick 
and accurate identification of the ele- 
ments present in a metal sample. 


For instance, at a war plant there was 
a mix-up involving 5,000 pieces of 
aluminum aircraft tubing made of a 
variety of different alloys. With the spec- 
trograph, each piece was identified defi- 
nitely, with no damage to the tubing, 
and scrapping was averted. 

One surface of the item to be tested 
is machined flat and placed on a little 
stand on the spectrograph, smooth side 
down, immediately below which is a 
carbon rod. A high-voltage current is 
introduced into the rod and the sample, 
a spark jumping between them. The 
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light of the spark is projected into the 
“spectro”” and broken up, or diffracted, 
into the various wave lengths present, the 
results being recorded on the film. 

This film is then placed in a ‘‘den- 
sitometer,” which projects an image of 
the spectrum picture on a screen. An 
electric eye looks over the various lines 
on the screen and indicates kind and in- 
tensity of light that produced them. By 
means of a calculator the operator can 
translate the photoelectric cell readings 
into percentage figures. In short, the 
operator learns what elements are pres- 
ent, and in what percentages. 

Aluminum Co. of America 


Because of the redesign of an auto- 
mobile motor assembly, which necessi- 
tated the drilling of a small hole, the 
issembly had to be taken apart, there- 
hy losing time and damaging the engine 
it this Pontiac, Michigan plant. But we 
took a piece of discarded fuel line tub- 
ing, bent it at several angles so that it 
could be inserted through a maze of 
gadgets, and placed inside the tubing 
a speedometer cable. We welded a drill 
to one end and attached an electric mo- 
tor to the other. The drill was mag 
netized so as remove all derillings, 
chips and filing 


Ernest W Nord 
Yellow Truck & Coach C 


Induction Hardening of 35 Parts 


by T. E. Eagan, 
Cooper-Bessemer Corp. 


Another good illustration of effective- 
ness of hardening by electrical induction 
is that at the plants of the Cooper-Bes- 
semer Corp. Some 35 parts of diesels, 
gas engines and compressors were former- 
ly hardened by carburizing. These parts 
range from 7/16-in. bolts to large diesel 
wrist pins, over 6 in. in diam. and up 
to 1814 in. long. These are now hardened 
accurately to the desired degree and depth 
in less than half the time formerly re- 
quired. 

We often demonstrate the simplicity of 
the process by placing a crankshaft for 
a diesel pump into place on the machine. 
By pressing a button, the selected bear- 
ing surfaces of the crankshaft beeome 
red-hot within a few seconds; then jets of 
water automatically spray the heated 
areas, thus quenching and completing 
the hardening operation. 

By merely changing the fixture and 
induction coils, many of which are de- 
signed and built in the Cooper-Bessemer 
plant, the machine is prepared to ac- 
commodate any one of the 35 items, 
which include such parts as gears, cams, 
wrist pins and ball races 

In hardening wrist pins, an automatic 
hydraulically-operated fixture feeds the 
pin through the coils at a controlled 
speed, the entire length being heated to 
the desired temperature and quenched in 
one continuous operation. Hardening 
time is now only 38 sec. Distortion is 
reduced to a minimum, and carbon steel 
replaces high alloy. 











Rapid Annealing of Malleable tron 


Whiting Corporation 
by C. R. Taylor, 


In these days of hurry-hurry war pro- 
duction, an important contribution in 
malleable iron foundries is more efficient 
annealing ovens. Small 6- to 16-ton ca- 
pacity car-type ovens are being reserved 
for rush jobs in some foundries where 
annealed castings can be turned out in 
34 to 4 days instead of the usual 6 
to 7 days needed in the large ovens. 

Ovens are being designed to conserve 
heat and speed up the process. Typical 
new ovens have been built with 9-in. 
insulating fire brick walls backed by 71, 
in. of secondary insulation, a combination 
that has reduced the heating period by as 
much as 50 per cent. Also, the “‘small- 
er heat capacity’ of the insulating fire 
brick considerably accelerates the cool- 
ing period. 

These small ovens can be unloaded 
and reloaded quickly. Vertical lift doors 
are open only long enough to allow car 
entrance or exit, thereby conserving 
much residual oven’s heat. 

They are most economically fired with 
pulverized coal supplied by a small pm 
verizer and single burner, both at the 
oven’s rear. The flame passes over and 
through the charge to the front of 
oven, turns down and back and into t 
flues in the rear wall. By keeping 
slight pressure in the oven, a unifo 
temperature may be maintained throu; 
out the entire charge. 

As to relative economies between p 
verized coal and oil, if oil costs more 
than 2.4 cents per gal., it is cheaper 
to use the coal. 


a 


Repairing Holes in Castings 
by W. F. Schaphorst 


For closing holes in castings where 
welding is not available and where y 
temporary repair work is contemplated, 
ordinary babbitt metal often does a good 
job. One of the author’s babbitt repair 
jobs is still holding up satisfactorily 
after 20 years. 

The accompanying sketch shows the 
simplicity of the idea. Place the broken 
part in a box of sand, pushing enough 
of the sand away from the edge of the 
hole so that the babbitt will securely 
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clamp around the hole and catch both 
sides. Then pour the melted babbitt, 4 
very simple process. 

The method is quicker than any other 
I have encountered. Ordinary lead, of 
similar metal having a low melting point, 
can be used in place of babbitt. 
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Hot Rolling Clad Steel 


Condensed from 
“Mitt. Kaiser-Wilbelm Inst. 
Eisenforsch. Disseldorf’ 
Experiments were made with the tabu- 
lated materials from which the clad sheets 
were prepared: 





little by the kind of material. The effect 
of rolling temperature and decrease in 
thickness was the same as in rolling other 
materials. 

The results from rolling the clad mate- 
rials show that the rolling pressure of 
such materials are composed of the rolling 
pressures of the individual materials in the 

















Material eC | &Si | Mn} HP %S | &Cr | GANi Hardness 
Steel, not plated | 0.09 | trace 0.55 0.042 0.043 | — —- not detd. 
Steel, with 

copper plating 0.06 trace 0.41 0.046 0.054 — —_ 103 
Steel with 18/8 

stainless cladding} 0.04 trace 0.40 0.042 0.645 _- — 121 
Copper ~~ -- -- os mee — --- 48 
18/8 Cr-Ni steell 0.07 0.62 0.42 0.006 0.017 | 17.4 8.50 187 























The thickness of the plated layer was 
5, 10 and 20 per cent of the total thick- 
ness of the bar (plated on one or both 
sides). Roll pressure, increase of width 
and forward slip were determined as func- 
tions of the reduction in thickness at tem- 
peratures from 1300 to 2200 deg. F. 

The results show that, for the plain 
materials, the differences in rolling pres- 
sure vary much with temperature, while 
the increase in width was practically not 
influenced and the forward slip only very 
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ratio of the thickness of the individual 
layers to the total thickness of the bar. 
The increase in width was always greater 
than that of the base material if plated 
with copper, but smaller when plated with 
18/8; this is ascribed to the different de- 
formation resistance of the materials com- 
bined. 

It was furthermore found that the ad- 
hesion between base and plated-on mate- 
rial is apparently not sufficient to pre- 
vent sliding of the materials in the plane 


of adhesion if the deformation strengths 
of the combined materials differ by more 
than 100 per cent. 


—A. Pomp & W. Leug, Mitt. Kaiser- 
Wilheim inst. Eisenforsch. Diisseldorf, 
Vol. 24, No. 9, 1942, pp. 123-137. 


Steelmaking Slags 


Condensed from 
“Mitteilungen,” Kaiser-Wilhelm 
Inst. Eisenforsch., Diisseldorf 


The previously discovered fact (Oecelsen 
& Metz, Eisenforsch, Duss. Vol. 23, pp. 
135-245, 1941) that fluorspar and fer 
rous oxide mix only very slightly in the 
molten state and that in the system FeO 
CaO-P,0; a distinct separation in two 
liquid layers occurs, of which the lower 
consists mainly of FeO with little P.O,. 
the upper predominantly of mixtures of 
iron and calcium orthophosphates, was 
further investigated with respect to the be. 
havior of these slags with NazO instead 
of Ca and NaF and Na Cl as fluxes, 

It was found that in slags of the system 


FeO-NazO-P:0; a wide miscibility ; 
occurs in the range FeO-Na,0O-3FeO « 
P,0O;, 3Na,O0 P.O; although comp! 


miscibility exists in the marginal systems 
FeO-NazO, NazO-P:0O;, FeO-P.0O;; 
miscibility gap extends in the concer 
tion triangle, starting from the FeO cor 
across the ternary area in a lense-shap« 
the concentration point of the sodium 
thophosphate. 

The upper slag layer consists pred: 0 
inantly of mixed orthophosphate of . on 
and sodium of the composition p! <O 
(3n-p) NazO* nP,O; with a moderate ex- 
cess of FeO in solution in it. The lower 
layer consists most predominantly of ‘cO 
with some Fe,O; and little P.O ind 
NaO. 

The amount of FeO in the upper pos 
phate layer decreases with increasing ;:tio 
(mol Na,O) (mol P.O;), and in the same 
manner the P.O; content of the lower *eO 
layer. If this ratio — 3 the FeO covtent 
in the phosphate layer is already very |ow, 
<10% (FeO Fe.O;). For ratios less than 
3 in the slag the principal amount of 
the NasO not used for the formation of 
3Na:0 P.O; goes into the lower FeO- 
rich layer. 

There exists a similarity of the misci- 
bility gap in the system FeO-Na2-P:0s 
with that in the system Fe-Mn-S. The 
use of fluxes, NaF and NaCl, intensi- 
fies the separation of the P.O; from the 
FeO layer, but the fluxes act only on the 
phosphates in which they dissolve, and 
not on the FeO which absorb them only 
with difficulty in the molten state. If Na:O 
is added to a slag of calcium-orthophos- 
phate and fluorspar which lies above @ 
FeO slag, the calcium of the upper layer 
is to a large extent replaced by sodium, 
and the lime thus formed passes into the 
lower layer; in this manner, calcium salts 
can be converted in sodium salts with 
simultaneous separation of the reaction 
products in the melting. 

Manganese oxide (MnO) added to both 
layers goes into the upper layer in a 
preciable amounts only as long 4s 
amount of NaO, i.e. mol Na;O/mol 
P,Os, is not greater than 3. Any addi- 
tion of CrO, is primarily absorbed by 
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CRACK-PROOF 


Vitrified Armor 


for Your 


Furnace Lining 


BRICKSEAL protects furnace re- 
fractories against destructive forces 
which cause cracking, spalling and 
disintegration. It can be brushed or 
sprayed on easily, and the furnace 
put into production immediately. 


Furnace heat vitrifies Brickseal per- 
manently into all pores, cracks and 
joints, and binds the entire wall with 
a highly glazed, monolithic coating 
which resists acids, alkalis, corrosive 
vapors and flame abrasion. Brickseal 
cannot crack, peel or blister because 
it remains semi-plastic, and hardens 
when furnace cools. 


Brickseal costs a fraction of a reline 
job, It reduces upkeep and shut- 
downs, Glazed surface reflects heat, 
increases furnace efficiency and 
production. Write for sample or rep- 
resentative, now. 





AN INVITATION—see our exhibit at the 
National Metal Congress in Chicago at the 
Hotel Palmer, ROOM 942. 


BRICKSEAL 


REeTRACTORY CO. 


— 7 
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| magnesium. 


the iower layer almost independent of the 
ratio mol Na:O/mol POs. 

The oxides of vanadium differ from 
FeO, MnO and CrO; as for mol NasO/mol 
P,Os = 1 the lower FeO layer contains 
still a little more vanadium than the up- 
per phosphate layer, but with increasing 
ratio they pass more and more into the 
upper layer while their content in the 
lower layer becomes very small. This 
offers the possibility of separate vanadium 
oxides trom the oxides of iron, manganese 
and chromium and in the melt, but not 
from POs. 

The metallurgical application of the re- 
sults up to 2900 deg. F. are discussed 
and it is especially important that Na,O 
in place of CaO gives a much better de- 
phosphorization with a very high con- 
tent of P,Os in the slag. 


—W. Oclsen & H. Wiemer, Mitt. Kaiser- 
Wilheim Inst. Eisenforsch. Diisseldorf, 
Vol. 24, No. 13, 1942, pp. 167-210. 


Deoxidizing Steel with Beryllium 


Condensed from 
“Foundry Trade Journal” 


In a series of studies on the proper- 


| ties and metallurgical uses of beryllium, 


reported in Metallurgia Italiana, L. Lo- 
sana devotes one paper to the deoxida- 
tion of steel using beryllium. He com- 
pared the deoxidizing actions of man- 
ganese, silicon, aluminum and _ beryllium, 
and gives the principal formulas and 
data for beryllium insofar as they affect 
the separation of the oxide and the re- 
duction of iron oxide. 

Deoxidation constants at different tem- 
peratures show that a few per cent of 
beryllium gives complete deoxidation, 


| much better results being obtained than 
| with aluminum. 


—Foundry Trade J., Vol. 70, 
May 6, 1943, p. 1. 


Magnesium Production Today 


Condensed from 
“Mining and Metallurgy’ 


War has brought about a realization 
of the importance of the production of 
It is the earth's sixth most 
plentiful element and the fourth most 
plentiful metal. Its lack of importance 
in the past has been due to the fact 


| that it is never found as a metal but in 
| combinations and that its great reactivity 


| found in 





makes production of the pure metal dif- 
ficult. 

Among the various sources of the metal, 
dolomite, serpentine, olivine, magnesium- 
bearing brines and of course sea water are 
unlimited quantities in the 
United States. Baucite, magnesite and 
hydromagnesite are found in 
amounts. There is one deposit of lang- 
beinite near Carlsbad, N. Mex. Although 
sea water is free, its concentration of mag- 
nesium is small and other sources can 
compete with it, because of other factors 
of materials, plant location and power 
costs. 

Magnesium metal is silvery white, mal- 
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For 


CLEAN STEEL 


and 
INCREASED 
PRODUCTION 


© Lunke-Rite—an extremely ef- 
fective exothermic, powdered 
compound for the control of pip- 
ing in steel ingots poured with or 
without, hot tops; and in steel 
castings. It increases ingot yield 
considerably. The additional heat 
created has a beneficial effect on 
quality of steel by reducing rate 
af enoline in eenter section af 
ingot, which has been found to 
prevent internal cracks and lami- 
nations. This fact is especially 
important for large forging in- 
gots.—Also used for fitting ladle 
stopper into nozzle;—as cover on 
steel in ladle where duplexing or 
reladling is practiced;—as cover 
on hot metal being transported a 
distance from blast furnaces;— 
etc.—LUNKE-RITE is available 
in grades to suit various needs. 
Information upon request. 





© Rite-Melt Cleanser— con 
taining no aluminum—placed on 
bottom of ladle or into stream or 
on bottom of mold. 


® Rite-Sulphur Reducer—put in 
ladle. 


© Rite-Moldcote— for steel in- 
got molds—can be easily sprayed 
and is economical to use. 





Manufacturer—Owner of 
The Rite-Products Company 
Irvington, N. }. 
P. O. Box 448 . . . Newark, N. j. 


Additional Products: 


Rite-Tonerde 

Finest levigated alumina 
Green-Rouge Polish 

Levigated Chromic oxide 
Mild Polish 

Levigated tin oxide 
Sharp Polish 

Levigated cerium oxide 
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STANDARD 


PROVIDENCE 


HYDRO-FORMER 


Shapes and joins metals without cutting. 


SWAGING MACHINES 


Eight sizes for hot and cold pointing. 


WIRE DRAWING MACHINES 


Reversing and continuous chain types for 


drawing up to 50,000 Ibs. 


POWER PRESSES AND 
DROP HAMMERS 


Low cost, precision blanking and embossing 


machines of all sizes. 


ROLLING MILLS 


Special Two-and Four-High Mills for break- 


down and precision rolling. 


TURKS HEADS 


Wire drawing to special shapes through 


friction and power driven rolls. 


Detailed specifications 
furnished upon request. 











MACHINERY CO. 


RHODE ISLAND 


leable and ductile weighing 109 Ib. per 
cu. ft. On a volume basis, it is two 
thirds the weight of aluminum, one fifth 
that of nickel, one fourth that of copper. 
It can be cast, extruded, rolled, welded 
and machined. With aluminum, zinc and 
manganese it forms light alloys of high 
strength. New alloys of steel will prob- 
ably be brought into competition. 

Besides its use as a light metal in 
construction, magnesium is used as a de- 
oxidizer in the production of nickel and 
some of its alloys. More important is its 
use in making incendiary bombs and flares. 
A potential use is in the production of 
Organo-magnesium halides in organic syn- 
thesis-(Grignard’s reagents). 

In the United States, as a result of 
experiments in the production of mag- 
nesium from brine wells, made by Dr. 
Dow in Michigan, the Dow Chemical Co. 
was founded in 1890. Production, at a 
constant decrease in price, has risen from 
122 tons in 1925 to a probable 350,000 
tons in 1943, 


Reduction of Magnesium 


In a new plant installed by the Ford 
Motor Co. in Michigan, dolomite is cal- 
cined to produce “‘dolime.”” Ground to 
a powder, with crushed 75 per cent fer- 
rosilicon mixed with a binder, it is 
briquetted and charged into chromium- 
nickel steel retorts, set in multiple in a 
furnace. A high-vacuum pump maintains 
the charge under as high a vacuum as pos 
sible and heat causes a reaction betwee 
the ferrosilicon and the calcined dolomite 
The liberated magnesium vapor is de 
posited on a condenser-head, cooled b 
water, and the metal is deposited o 
sleeves at the end of the retort. 

About 8 hrs. is required for the con 
pletion of the reaction, and 70 Ibs. 
magnesium per retort should result. Se 
eral other companies are producing ma; 
ntsium by the ferrosilicon process or so: 
modification thereof. 

The Permanente Metals Co. near I 
Altos, Cal. uses a modification of the 
Hansgirg process originally developed in 
Austria. Here briquets of magnesium 
oxide, as pure as possible, and carbon 
such as petroleum coke, are charged into 
an electric furnace to produce carbon 
monoxide and magnesium metal. To pre- 
vent reverse reaction, the vapor is shock- 
cooled by natural gas and after the re- 
moval of the magnesium dust, the mix- 
ture of gas and carbon monoxide is used 
as a fuel. [This company also has a plant 
employing the ferrosilicon process. ]} 

The Dow Chemical Co. recently opened 
a plant in Texas for production of mag- 
nesium from sea water. Magnesium hy- 
drate is produced by treating the water 
with lime, made by calcining oyster shells 
and hydrated. After further dewater- 
ing by filtration the hydrate is reacted with 
hydrochloric acid and the resulting mag- 
nesium chloride is used as a feed to the 
magnesium-producing cells. Electrolysis 
results in the formation of magnesium 
metal and a mixture of air, chlorine and 
hydrochloric acid. 

Basic Magnesium, Inc. in Nevada, uses 
a process in which calcined magnesite 15 
reacted with carbon monoxide and chlor- 
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 RAMIX HEARTHS INSTALLED 








In more than a hundred open hearths, 
steel is being made on Ramix bottoms. 
They represent better than 12% of 
the basic open hearth steel capacity 
of America. 


Since the first rammed sub-hearth was 
installed in a southern 150-ton furnace 
in March, 1940, an average of three 
Ramix hearths have been put in every 
month. They range in size from small 
20-ton jobs in steel foundries to the 
largest. More than a dozen are in 200- 
ton furnaces of ultra-modern design. 
They are located in every important 
steel producing center. 


BASIC REFRACTORIES, 


CLEVELAND, 


1943 


IN OPEN HEARTH FURNACES 
1940-1943 


Not only does every Ramix hearth 
installed save several days of con- 
struction— making possible 10 to 15 
additional heats of steel in the time 
saved, Ramix also makes a clean, slag- 
resistant bottom that requires a mini- 
mum of maintenance and repair. Delay 
time is reduced, furnace output per 
manhour is increased, steel poured is 


cleaner, and quality better. 


Experienced Basic Engineers are at 
your service to supervise the installa- 
tion of Ramix bottoms. Let us know 


when you have a hearth job to be done. 
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Write for Bulletin F-3 


This bulletin gives complete chemical, mechanical 
and constructional data on all types of standard 
and special HAVEG equipment: Tanks, Towers 
Pipe and Fittings, Valves, Pumps, Trays, and 
many other items are all fully illustrated with 
photographs or drawings. 
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ine to form magnesium chloride and car- 
bon dioxide. Briquets of powdered cal- 
cined magnesite mixed with lime and mag- 
nesium chloride and agents such as peat 
moss for porosity, are packed into the top 
of a vertical chlorination furnace, The 
lower part of the furnace is packed with 
coke. Magnesium chloride runs from the 
bottom of the furnace as a molten anhy- 
drous liquid. 

The International Minerals & Chemical 
Corp. in Texas and the Diamond Alkali 
Co. in Ohio use the Dow electrolytic 
cells, in each case with a different process 
of making the magnesium chloride. The 
first produces a part of the magnesium 
chloride as a by-product from the manu- 
facture of potassium sulphate. 

The Mathieson Alkali Works now 
building a magnesium metal plant in 
Louisiana and the Consolidated Mining 
and Smelting Co. of Canada together have 
developed a new type of electric cell using 
fused magnesium chloride as a_ feed. 
Chlorine is produced by this cell in a 


concentrated condition. 


—Paul D. V. Manning, Mining and 
Metallurgy, Vol. 24, Aug. 1943, pp. 346-348 
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Stopping Blast Furnace Tap-Holes 


Condensed from “Metallurgia”’ 


An improved method of stopping ta; 
holes of blast furnaces reduces danger t 
operators, makes possible repeated plugging 
and copes efficiently with eroded bric! 
work. It also brings the machine to th 
desired position and adjusts it without 
the usual manual attention. 

A locating outfit moves the unit int 
position. This is a jib-crane equippe: 
with parallel motion guides in vertical and 
horizontal planes, wherein a slewing cy! 
inder turns the jib, guiding the machine 
horizontal parallel rod linkage. 

Before working position is attained a 
lever causes the shaft of the jib to rotate 
so that the barrel of the machine is 
clined. ‘Turn-buckles” adjust this in- 
clination to the slope of each tap-hole. 
Compressed air then moves the working 
piston forward, forcing material into the 
hole with uniform precision. 

One operation usually closes the hole. 
If not, a cut-off slide closes automatically 
after the first operation, securing the plug 
against expulsion. This, together with the 
fact that the operating stand is set at some 
distance from the tap-hole minimizes ac- 
cidents. 

When the brickwork behind the tap- 
hole is eroded, sudden thrusting of ma- 
terial into the aperture must be avoided. 
In this process, a slow motion pushes for- 
ward the material so that it forms a mush- 
room in the furnace and by adapting the 
system of parallel linkages, which can be 
easily adjusted, the outfit can plug the 
tap-hole and also prevent undue breakage 
in the neighboring refractory. 

One cylinder is used throughout, but as 
many stopping treatments can be applied 
as are wanted. Success is largely due to 
the capacious funnel which accommodates 
the raw material and the automatic stop- 
slide. 


os 


—A. G. Arend, Metallurgia, Vol. 27, 
April 1943, pp. 232-233. 
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| pee is a performance story for a Corhart* Electro- 
cast balanced unit—a story that is not only good 
but typical. 


The life and production figures provoke and merit 
interest. Here they are—compare the last item with your 
Own statistics. 


Fire 
1940— 1942 
TOTAL DAYS LIFE ae . . » 984 days 
OPERATING DAYS. ome «ie. ee 
ee ee Bao a: 
TOTAL TONS GLASS PRODUCED. .... . 82,582 


TONS GLASS PRODUCED PER OPERATING DAY 85.66 
SQUARE FEET OF MELTING AREA PER TON 


GLASS PER OPERATING DAY .... . 5.88 
TONS OF GLASS PER SQUARE FOOT MELTING 
AREA PER LIFE .... ' Rig eke 163.73 


The glass melted throughout the campaign was a stan- 
dard clear flint bottle glass. 


The furnace did not fail, but was shut down at the 


Proper seasonal point for most advantageous repairing. 
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s is how Corhart Electrocast looked after 984 days in the throat and bridge wall—one of the most severe spots in a glass furnace 


Electrocast Blocks Still Good 
After 984 Days! 


Or, as our customer himself wrote us, ‘’. .. when we 
were able to get into this furnace we found that 
the Corhart blocks were all in very good con- 
dition and we believe that we could have 
gotten at least six more months from this fur- 
nace which would have made the furnace run 
for over three years. This is what we are aiming 
for when we place the furnace into production 


again. at 'arr 


That’s the story—a long successful life summarized in a 
few words. 


Corhart Refractories Co., Incorporated, 16th and Lee 
Streets, Louisville, Kentucky. 


*Not a product, but a registered trade-mark 
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Melting and Pouring of Gra leable, Steel, Brass and Bronze, 


fluminum and Magnesium ¢ Molding, Core-Making, Gating 
ima Risering, etc. * Foumag ynaces, Refractories, Ovens, Molds, 


‘ands, Binders, Auxiliary nt and Materials 
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Efficient sand and slag trapping; (2) cor- 
rect heat distribution; (3) minimum mold 
surface erosion and (4) suitable rate of 
pouring. 

Sand and slag trapping is probably the 
most important of the above conditions in 


Gating of Castings 
Condensed from 
"Foundry Trade Journal” 
Defects that may be caused by inco1 
rect gating are given in the table. 





Defect 


Cause 








Sand and slag inclusions | Lack of efficient sand and slag traps; loose sand or sharp 


| edges in gating system; dirty or badly-made pouring basin; 
no choke at ingate 





Misrun and cold shut 





Incorrect gate distribution; slow pouring rate; poor basin 
design 


o 





Shrinkage 





| Incorrect position of gate relative to riser, e.g. ingate to 


| shrink bob 


Mold or core scab 





| Excessive mold or core surface erosion by badly placed 
gates 





Distortion | Incorrect gate distribution 











The function of the gate is obviously 
to introduce molten metal into the mold, 
but certain conditions must be fulfilled in 
the operation. These are principally: (1) 


relation to defective castings. For this 
reason, great stress is laid on this feature 
of gating system. 

Many modifications and combinations of 


552 







gates have been tried out, but the systerns 
mainly employed for slag-trapping are: (1) 
Cope runner bar with drag ingates; (2) 
cope projection gates; (3) flow-by gate; 
(4) syphon skim gate; (5) whirl gate; 
and (6) strainer core. Correct heat dis- 
tribution, mold surface erosion, pouring 
speed, chocking the gate and the pouring 
basin are also discussed. 


E. W. Harding, Foundry Trade J, 
Vol. 69, Apr. 29, 1943, pp. 343-348, 


Cores for Steel Castings 


Condensed from an 
Amer. Foundrymen'’s Assoc. Paper 


The first thing to consider in a core 
is proper arbors or reinforcing rods to 
support it before and during pouring. A 
chaplet is always a potential source of 
trouble in a casting, and its elimination 
means more care in reinforcing the core. 
Cast iron arbors are easier to design and 
make than a steel rod support, although 
they should not be made too massive. At 
Norfolk Navy Yard the practice is against 
making an arbor, with prongs close to 
the core surface, square on the end, but 
to bring them to a sharp edge, which 
easily breaks the core during contraction. 
These cast arbors are never blasted or 
cleaned, as the rough surface holds ‘he 
sand better. 


In making a high pressure pipe casting, 
6 in. inside diameter and 7 ft. long, 
without chaplets, the core was made in 
halves, using a cast arbor somewhat re- 
sembling a bridge truss. One half was 
made and rolled out on a flat plate. ‘The 
second half was rammed, and the first 
half picked up by means of hooks cast in 
the arbor, and placed over the second 
half. The two halves were then bu lted 
together, lifted, placed on a bed of sand 
and dried. 


Cast iron arbors are more easily broken 
up than steel rods in the cleaning 1oom, 
and being heavier, tend to reduce the 
buoyancy of the core during pouring. In 
cases where the hollow center of the core 
is accessible from outside the mold, the 
cast arbor can be broken at the propet 
time to permit the core to collapse. 


The arbor is laid out by placing @ 
piece of wrapping paper on the core box 
and cutting a template with a_ trowel. 
This template is taken to a prepared af- 
bor or “crab” bed, the outline scratched 
on the sand, and the mold stamped out 
with stamping or pricker tools. A stamp: 
ing board may be used where many dupli- 
cates are required. 


Core Materials 


At Norfolk an oil sand, a_ naturally 
bonded sand, and a cement sand are blend- 
ed in a paddle-type mixer or light mul- 
ler for coremaking. Three minutes mixing, 
after adding oil, gives best results. Dry- 
ing should not be too fast. A silica wash, 
sometimes a double wash, is used. 


The general purpose oil sand mixtufe 
is 60 parts of No. 60 washed sand t@ 
one part linseed oil. For corrosion-resis 
tant steels No. 100 sand is used. For 
heavy or thick castings the mixture ™ 
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Sheet steel scrap for cupola charges 


Information supplied by an Industrial Publication 


When certain precautions are observed, light steel 
sheet scrap (30 gauge and up) can be successfully 
used in cupola charges for making gray iron. 

Black sheet is the best variety to use. The use of 
tinned, galvanized or stainless steel scrap sheet 
should be avoided. 

When possible the scrap should be briquetted, or 
baled, before charging. Bundles should be smaller 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


SEPTEMBER, 1943 


than those used in the open hearth, to prevent hang- 
ing in the cupola. The density of the bundles is im- 
portant. Density can be controlled by varying the 
pressure exerted by the hydraulic press. In some 
cases a minimum density of 30% is specified. 
When briquetting is not practicable for any reason 
it is possible to melt some light sheet in the charge 


by using a soft blast. 


MOLYBDIC OXIDE, PRIQUETTED OR CANNED « 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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is 385 lbs. of No. 40 sand, 100 Ibs. 
silica flour, 10 lbs. bentonite clay, 5 Ibs. 
linseed oil and 2 quarts cereal binder, with 
a moisture content of 6 to 7 per cent. 
Experiments are being made in facing 
large natural bonded sand cores with this 
mixture. It is also used as a mold fac- 
ing on large jobs, using about one-inch 
facing over one to two inches natural 
bonded sand, and the remainder backing 
sand. 


Natural bonded sand, specified 90 to 
100 A.F.A. fineness with 15 to 20 per 
cent clay content, has a higher green 
strength than the other mixtures. It is 
being gradually replaced by the oil sand- 
binder mixture. 


A cement sand, 89 per cent No. 40 
sand and 11 per cent high early strength 
cement, with 5 to 6 per cent moisture, 
is used for exterior work only. It helps 
to relieve the load on the core drying 
ovens, but contaminates the heap sand. 

Venting in small cores is accomplished 
by wax tapers and by hollowing out. 
Large cores are made with hollow cen- 
ters, or are cinder- or coke-filled. 


For pressure and other cylinder work 
such as valves and fittings the general 
practice is to green top the cores, V- 
notching the dried drag side and using 
dry segments in prints to reduce the 
crushing load on the green top. 

When chaplets cannot be used to hold 





HAUSFELD 


ALUMINUM MELTING 
FURNACES 


For All-Out 


War Production 


ALL TYPES AND SIZES 


SINGLE AND MULTIPLE BURNERS 
GAS AND OIL FUEL 
FASTER MELTING * ‘UNIFORM ANALYSIS 
LONGER LIFE FOR CRUCIBLES AND LININGS 


Hausefeld Furnaces are available for melting all non- 


f 


ferrous metals and their alloys. Tested before shipment. 


The Campbell-Hausfeld Co. 


200-220 MOORE ST. 





HARRISON, OHIO 

















down the core, it may be anchored 
through the bottom plate. Sections directly 
in front of the gate are mailed heavily. 
A wash made of 2 quarts bentonite, 2 
quarts cereal binder, 100 pounds silica 
flour and 20 gallons water gives the core 
a smooth refractory coating. Linseed oil 
was discontinued in the wash as tending 
to cause wash penetration and cleavage be- 
tween wash and core. 


—S. W. ee and J. A. Duma, 
Am. Foundr t hay ee! Assn., 
Preprint No, 43-17, April 1943. 


Condensed from 
“Canadian Metals & Met. Industries’ 


Operations are described iu: the duplex- 
ing of malleable iron for short cycle an- 
nealing as conducted at The McKinnon 
Industries, Ltd., St. Catharines, Ontario. 
The iron is melted in the cupola, trans 
ferred to the electric furnace, superheated, 
and adjusted to the limits of the analysis 
required. It is then carried away to pour 
ing stations where it is poured into mold 
which travel on a continuous convey< 
system 

The electric used to sup 
heat the iron from the cupola and for a 
justment of analysis. Chemical analys 
are run every Y hr. on cupola and elect: 
furnace products. 

Metals, fuels and fluxes are careful’; 
sampled and analyzed. A silvery coal type 
pig is used specially engineered for short 
cycle annealing with an approximate analy- 
sis of silicon 8, phosphorus 12, sulphur 
0.3, manganese 1.3, chromium under 0.02 
per cent. The steel scrap must be as free 
of high sulphur and manganese steels as 
possible, be fairly ciean and sized to fit 
the cupola. Limestone and fused soda ash 
are examined for foreign materials. 

Metallic materials are unloaded by an 
electromagnet crane and non-metallics by 
a double-jawed clam. A 3000-pound charge 
is used which is weighed on a traveling 
electric scale car. 


furnace 1s 


The Cupola 

The cupola is a No. 6 Whiting with 
a standard 66-inch shell lined to 48 inches. 
After 174% hrs. continuous running, the 
cupola bottom is dropped and a_ water 
ring pipe cools the lining in about one 
hour. Clipping takes 14-34 hrs. 

The cupola is relined with cupola block 
and brick twice a year. A new well is 
put in once a month. The bosh is re 
lined daily with firestone slabs. The 
cupola must be lined to the same dimen- 
sion every day to insure uniform quality 
iron. 

Special attention should be given to the 
installation of tap and slag blocks. A 
plentiful allowance must be made for ex- 
pansion to avoid cracking. Channels, both 
outside and inside the cupola, are kept 
as wide as possible for easier tapping out 
and plugging up on the outside and 5 
duction of the possibility of freezing Up 
inside prior to the first tap. 

With silicon carbide slag blocks it is 
important to face off with 1-in. split brick 
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Three-Way Savings 
with 
TRULINE BINDER! | 















) Faster Ramming.- In the first place, Truline is easy 
i handle and mix. It develops an easy-flowing core sand 
with readily controlled green strength that has excellent 
core-box workability and rams easily to give smooth cores. 
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to prevent oxidation of silicon fluoride. 
The bottom sand is composed of 50 per 
cent malleable molding sand and 50 per 
cent sharp sand. 

The cupola is charged to its capacity 
of 7 tons. The charge is preheated about 
1 hr. The forehearth insures more uni- 
form iron, keeps slag to a minimum and 
provides for desulphurization. It is lined 
with firebrick and ramped with a ladle plas- 
tic and is cleaned up and patched daily, 
and relined with new plastic weekly. 

Correct control of the chemical and 
physical properties of the iron is essential 
and correct cupola operation is one of the 
most important items in the control of the 


3 
% 





PD . 








involved. 


- - = point to answers. Whether you are looking 
into uniformity in magnesium castings, better 
fuel economy in melting, more efficient use of 
manpower, or any other foundry problem, the 
answer will be indicated by the established facts 


cupola-electric furnace set up. Carbon ab- 
sorption, gain or loss of silicon due to slag 
reactions and oxidation, humidity and air 
velocity variations in raw materials, cor- 
rect weighing of charges, height of coke 
bed, distribution of the charge, difference 
in melting range of steel and pig iron, 
lack of circulation and proper mixing in 
the well are also variables that may be re- 
duced by the presence of a forehearth and 
the development of a correct charging tech- 
nique. - 


Finishing Stages ' 


Three types of ladles are used: a 2000- 
lb. transfer ladle between cupola and elec- 
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Knowing the facts which determine the proper 
equipment and layout for the specific problem is 
the business of Fisher engineers. Fisher is ready 
with facilities to help you solve your problems, 
looking toward production efficiency, savings in 
man hours and fuel, and other advantages. We 
shall be glad to confer with you on equipment . 
selection and utilization. 


the facts 
on Fisher equip- 


Find out 


ment. Write for 
complete informa. 
tion. 


ESTABLISHED FACT NUMBER ONE is 
proper furnaces and blowers are a basic step 
toward foundry improvement. 


that 


5541 N. Wolcott Ave., Chicago, Illinois 
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tric furnace, a 700 lb. geared ladle, and 
a 400-lb. ladle. All ladles are relined 
once a week with a material consisting 
of 75 per cent ganister, 25 per cent fire- 
clay and moisture content of 5 per cent. 
The spouts are rebuilt each night with 
a fireclay mixture containing organic bind- 
ers. The ladles are heated for 2 hours 
to a white heat before usage. 

The electric furnace is a Moore Electro- 
melt of 114 ton capacity but built up to 
handle 4 tons. 

Three continuous conveyor lines, each 
200 ft. long carry the molds past their 
respective pouring stations. At the op- 
posite ends of the conveyor line, the molds 
are knocked out on a mechanical shaker. 
The sand is returned to the sand system, 
the castings are carried up a casting con- 
veyor along which they are sorted and 
the sprue goes to the scrap yard. 


Annealing 


The five annealing furnaces are 340 kw. 
special atmosphere electric furnaces with 
air-gas ratio of 7:1 in the generator. Cor 
rect furnace atmosphere is 3 per cent cas 
bon dioxide, 14-7 per cent carbon mon 
oxide in the high temperature zone. At th« 
discharge end the analysis runs: 6.7 pe: 
cent carbon dioxide and 12 per cent ca: 
bon monoxide. The oven is 71 ft. los 
and has room for a double row of 35 tray 

There are seven temperature zones in t! 
furnace. No. 1 is raised to 1580 deg. | 
in 4 hrs., No. 2, during 6 hrs. to 175 
deg. F., No. 3 for 6 hrs. to 1700 deg. F 
No. 4 tq 1675 for 1 hr., No. 5 in 2 hr 
is lowered to 1420 deg. F., No. 6 f 
8 hrs. to 1360 deg. F. and No. 7 for 
hrs. to 1320 deg. F. 

Each tray position is moved along eve 


65 min., thus with 35 trays, the anne 
ing time is 38 hrs. 
The structure of the hard iron or 


annealed casting is cementite and pearl: 
The annealed casting is free ferrite, t 
per carbon and a slight trace of peat 
under the thin decarburized skin. 


—R. Williams, Can. Metals & Met. I) 
Vol. 6, June 1943, pp. 34 





New Salvage Manual 


The Industrial Salvage Branch of 
the Salvage Division, War Produc- 
tion Board will distribute within the 
next month its new 300-page ‘‘Salv- 
age Manual for Industry.’’ The book 
contains 25 chapters embracing all 
practical phases of industrial salvage 
activity from the organization of a 
plant salvage department to methods 
of segregating, processing, reclaim- 
ing and identifying various types of 
scrap. Both metals and non-metals 
are covered. 

The book, prepared by a staff of 
salvage experts from industry and 
industrial-magazine editors, will be 
distributed without charge to thou- 
sands of plant salvage managers. 
Copies remaining after the initial 
distribution will be sold at a mod- 
erate price. 
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1/“TRCON HEARTHS 
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ORDINARY FIRE BRICK AFTER SERVICE 


pth of metamorphosed area is clearly shown by . 
the color change. Observe how the original structure 
has been altered by penetration of aluminum and 


thermit reaction with iron oxide and silica brick. . 3 . 
78 ‘ " $ 








ZIRCON 701 
e 4 tall AIR-SETTING 
_ ‘. = 
TAYLOR ZIRCON AFTER SERVICE——> Oi aa 3 — 
Section thru TAYLOR ZIRCON BRICK removed from . : a . 
hearth of aluminum re-melt furnace. 14,750,000 Ibs. We think that these illustrations prove conclusively that, 
melted en tits Need 1G tanicbalion. if the Refractory Industry ever developed a product which 


is unequalled, even uniquely fitted for one particular job, 
TAYLOR ZIRCON is certainly that product, when used 
for hearth construction in reverberatory type furnace for 
melting Aluminum. 


Properties of TAYLOR ZIRCON REFRACTORIES and other 
pertinent data are given in Bulletin No. 200. Write for 
your copy today. 
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Light alloys require a special pretreat- 
ment. In the case of copper bearing al- 
loys, this consists of: 30 sec. pickling 

in caustic soda solution at 60 deg. C. 
(140 deg. F.) followed, without removing 

the black film of copper, by 40 sec. treat. 
ment in a concentrated solution of nickel 
chloride with additions of boric and hydro- 
fluoric acids. The nickel deposit is removed 
by nitric acid and the chromium plating 
is then carried out as usual (no details given 
on exact composition of above solutions). 

























































Fatigue Values 
The fatigue tests were made on wrought 


Die Casting * Powder Metallurg Jammer and U pset Forging dural bars of 6 mm. initial diameter in s 

| rotary bending machine for a maximum of 

¢ Press-Forming, Drawing, Extrua im ping « Machining, Grind- 2 x 10° cycles. The fatigue strength is 

Ne , ' ; given in terms of the initial diameter and 
ing and Polishing * Hardening 1ge-Hardening, Annealing represents the average for 5 to 10 bars. 





tie A polished le had a rotary bendi 
jand Malleableizing + Cate and Surface Hardening, sania os re he set “4 pit “ie 


‘Heating Furnaces, Refrac Orie . . Fs a. ” Agxiliaries ¢ Welding, Flame- other results are presented in the Table, 


below. 
Cutting, Hard facing, Bre mid Riveting . Cleaning, The thinner chromium plate was used 





s _ ' f 


ae oe in tests 15 and 17 because the resulting 
Pickling, Degreasing anaéys inal ASO Electroplating, Anodizing, plate was rough and adhered badly. 

-_ ‘. geo Si F as Although the initial caustic soda has a 

Galvanizing, Metal-S pray VOLOTING Di p71) 2 and Organic Finishing deleterious effect on the fatigue strength, 


the subsequent treatment in nickel chloride 
not only gives the best surface for plating 
but also brings the fatigue strength almost 
back to standard. Chromium plating alone 
hardly affects the fatigue strength (see 
tests Nos. 4 and 5), despite the presence 


























ITRNT of numerous hair cracks in the plate. 
ce Nt eee However, heating for 2 hrs. at 180 deg. 
Chromium-Plated Duralumin ————--_----_ 558 C. (355 deg. F.) abruptly decreases the 
Welding Certain Ferrous Metals ——— ——— 560 fatigue strength in approximate propor‘ion 
Gun Tubes from Seamless Tubing : 562 to " thickness shy plate. sag 2 
New Electrodes for A.C. Welding —— - 564 = en Ma is eed song a 
| Phosphate and Oxide Treatments for Steel — 566 gett i 4 a. ae 


8), yet the heating also diminishes the 








Recovery of Nickel from Plating Baths —_-___—__——_ 568 fatigue strength of the base metal (tests 
Hardening Titanium Steels ne SIG Nos. 9 and 10). If the dural has been 
Controlled Atmospheres in England - - ——_——_ 572 heated before plating, there is only a slight 
Uniform Films in Dip-Coating —— ——__—_—_—_ 378 decrease in fatigue strength caused by the 
Machinability and Output —— — — 578 plating (test No. 12); but if similar sam- 
Cuprous Oxide Rectifiers FE EE eS ples are subsequently heated, there is a 
Chromic Plating Dies and Tools ——C_———-__ 584 further decrease in fatigue strength due to 


the chromium plating alone (compare No. 
13 with No. 14). 





Surface Roughness a Factor 


The author concludes that the fatigue 
strength of dural chromium plated but not 


Chromium-Piated Duralumin | 



























































oe ’ Jo Reduction in 
Condensed from “Luftfabrtforschung’ ‘Tidstenae Heat Rotary Rend 
“Hard” chromium plating requires special Test No. Nature of Surface of Cr, mm. Treatment Strength 
plating technique. It is formed from a 1 Polished } — O (standard) | 
fairly concentrated solution of chromium 2 Pickled NaOH = ———- 15.5 
acid at elevated temperature by the use 3 Pickled NaOH plus NiCl, — —_—— 43 
of a current of about 40 amps. per sq. : Sy pee ren — “: 
m. On en is a is- f plate ‘ : 
Satie: Sines Tasso) ox acainetake Was 6 [Cr plated 0.03 | 2hr, 180 C 22.5 
' nag hr iy Pace tl is 9 5 7 Cr plated 0.08 2 hr., 180 C 35.0 
vaient compounds Oo ci romium an o en 8 Cr plating stripped off in 
able the metallic coating to form. Since H.SO, 0.03 2 hr., 180 C 13.0 
only about 15 per cent of the current is 9 Pickled in NaOH plus NiCl. — 2 hr., 180 C 13.0 
required for the chromium deposition, a 10 Polished — 2 hr., 180 C 11.0 
large amount of hydrogen is liberated at 11 No. 10 pickled in NaOH 
the cathode. Hard chromium plated iron sia geet a, 4 0.03 fc 
Oo. r plate : 
- — ee Resenore ne Senten Gage 398 13.‘ |No. 10Cr Stated 0.03 2 hr., 180 C 21.0 
‘ 2 deg. C. (300 to 400 deg. F.) 14 eg dh oa: oh C 130 
| drive out the hydrogen. The chromium oa = ten 
nO va sad ; cise 15 Pickled NaOH and plated 0.01 15.5 
. plate is invariably — even without any heat 16 Pickled. sodium zincate Ne ER 25 
i treatment — covered with a network of 17 Pickled and chromed 0.01 — 11.5 
hair-cracks. pe 
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= Girdler process produces hydrogen at lower cost than any other 
1 known process. Continuous, practically automatic operation. 
7 Uses cheap raw materials—coke, steam, air and water. Big saving 
d in labor costs. Usable by-product is carbon dioxide. Capacities 
. from a thousand to one million cubic feet per hour and higher. 
a Other Girdler Hydrogen Processes available for producing 
. smaller quantities. 
8 
st 
ne 
zs Produces pure, moisture-free CO from waste, stack or kiln 
gases. Process, cycle and equipment are extremely simple. 
e 6 6OCO@& Units available to meet any requirement from 1,000 to 
. 500,000 cubic feet per hour. Operation is at atmospheric 
sh pressure. Process is flexible—may be operated from 20%, 
” to 100%, of rated capacity. 
0. 
he 
sts 
en 
ht 
he : 
m- 
a The Girdler Nitrogen Manufacturing Process produces a gas of 
b. excellent purity—suitable for many uses in the metal producing 
and metal fabricating industries. As in other Girdler processes, 
operation is simple and inexpensive. Plants can be built in capac- 
- ities to meet practically every requirement. 
" 
For better metal production and fabrication, investigate the 
several advantages of Girdler processes for producing 
high purity gases . . . processes for gas manufacture, 
purification, separation and dehydration. For problems 
concerning hydrogen sulfide, carbon monoxide, blue water 
gas, carbon dioxide, hydrocarbons, nitrogen or oxygen, 
consult Girdler. Write for further information today. 
The GIRDLER CORPORATION 
Gas Processes Division - Louisville, Kentucky 
Buy-another war bond this week! 
Ys 
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CURRENT SHORTAGES in cutting tools are so “fraught with 
danger to the war program” that the War Production Board 
has issued an appeal for drastic conservation to the entire 
metal industry. 


The machining of imperfectly cleaned castings, forgings and 
heat treated parts—those having minute grains of sand 
burned into their surfaces, or hardened scale still clinging to 
their heat treated surfaces—makes one cutting tool extrava- 
gance that industry can easily, and quickly, eliminate. 


A blast cleaned part—produced by Pangborn Air Blast or 
Rotoblast equipment—is cleaned down to virgin metal. No 
sand or scale is left to destroy cutting tools—hence extra 
long life for those priceless items. Blast cleaning also dis- 
closes flaws and fissures that otherwise would not be noticed 
until after machining operations had gotten well along the 
way. These two savings alone often repay the cost of blast 


installations in a short time. 


Airless ROTOBLAST Barrels, Tables and Special Machines are 
available for most work—and Air Blast Rooms and Cabinets 
for unusual or heavy work. Catalogs on request. 


SAVE YOUR CUTTING TOOLS! 
BLAST CLEAN WITH ‘‘SPANGBORNS”’ 








heat treated is controlled entirely by the 
roughness of the surface before plating. 
Heating of the chromium plated dural in- 
troduces two further factors affecting the 
fatigue strength: (1) The heat treatment 
affects the fatigue strength of the base 
metal; (2) the chromium plating itself 
affects the strength ci the metal due to 
the presence of hair cracks in the chromium 
plate. 


—A. Beerwald, Luftfahrtforschung, Vol. 18, 
Oct. 27, 1941, pp. 368-371; translated by L. J. 
Goodlet, Sheet Metal Ind., Vol. 16, Dec. 1942, 

pp, 1889-1891; Vol. 17, Jan. 1943, p. 68. 


Welding Certain Ferrous Metals 


Condensed from “Welding Journal’ 


While the welding of mild steel and 
cast iron has been described frequently, 
wrought iron, high carbon steel, and cast 
steel have received less attention. They 
are in common daily use, however, and 
their welding is of importance in recla- 
mation and maintenance work. 

The first step is to identify the metal. 
If the information cannot be obtained from 
the manufacturer the spark test, chip test, 
or blowpipe test may be used. Frequently 
the part itself, and its use, will be suffi. 


cient [he medium carbon steels, hizh-. 
alloy or low-alloy steels, or N.E. steels are, 
from a _ welding technique  standpx int, 


classed as high carbon steels. 


Wrought Iron and High-Carbon Steel 


Wrought iron, a mixture of high-p: city 
iron and an oxide-silicate slag, posses: s a 
fibrous structure due to this slag. 1ce 
the iron metal melts at about 2750 de:. F, 
and the slag at 2100 to 2200 deg. F. the 
greasy appearance of the metal, the ial 
of fusion in most metals, means only that 
the slag is melting. More heat mu:: be 
applied to fuse the iron. 

[he oxyacetylene process, using \eu- 
tral flame and a high-test steel rod, with 
as little puddling as possible, gives good 
results. Plate or pipe one-half in. or more 
in thickness should receive more than one 
pass. A slight excess of acetylene ‘s re 
commended for welding all-wrought iron 
piping. 

From the standpoint of oxyacetylene 
welding, steel containing over 0.70 per 
cent carbon is considered high carbon. It 
is important to obtain a knowledge of their 
properties and heat treatment, and to have 
available the heat treating equipment fe 
quired, before attempting to weld. Parts 
made from these steels are usually heat 
treated, and the reproducing of this treat- 
ment is sometimes beyond the facilities 
of the weld shop. 

It is usually desirable to preheat these 
steels. Welding should be done with an 
excess acetylene flame, and just enough heat 
to obtain fusion. For relatively thin parts 
a rather low carbon rod with alloy ad 
ditions can be used, while for heavier se 
tions or parts to be heat treated, a higher 
carbon rod, such as a chrome molybdenum 
rod, is recommended. 
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WORLD'S LARGEST MANUFACTURER OF DUST COLLECTING AND BLAST CLEANING EQUIPMENT 


PANGBORN CORPORATION - HAGERSTOWN, MD. 
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| Steel Castings 

| Steel castings are easily welded by using 
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4 ‘ ¢ Our enemies, who lack among their own 
"peoples an idealism that motivates the individual from within rather than one forced 


upon him, are increasingly learning to count the cost of their gross ignorance and 
accordingly miscalculating that tremendous VITAL 
force — AMERICAN SPIRIT! Just as American 
Spirit is helping forge victories on the field of 
battle, so does American Spirit on the production 
front provide the priceless ingredient which, added 
to materials and skills, results in our unprecedented 
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the normal steel welding procedure. Broken 
castings should be carefully examined for 
distortion and any heating and bending 
done before welding. Small castings re. 
quire no preparation other than beveling 
the edges to be welded. Larger castings 
with thick walls, or of such a design that 
localized heating might set up strains, 
should be preheated to bright redness, 
Welding should be done in a series of 
overlapping layers. Sand holes or other 
dirt should be carefully worked to the 
surface. A neutral flame and high-test rod 
should be used. 

Two special types of work occur fre. 
quently on castings, (1) building up lugs, 
gear teeth or edges, and (2) filling holes, 
In building up lugs, etc., care must be 
taken to get thorough fusion as the first 
layer is applied. The flame is drawn 
back a bit if the metal appears to become 
too fluid. To fill holes extending all the 
way through the steel, the hole should be 
countersunk or fused down to the equiy- 
alent of countersinking. 

Welding is begun at the bottom edge 
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JOHNSON 
FURNACES 


You can stil] get two weeks’ delivery on all Johnson Fur- 
naces. Why wait longer for the units you need in a hurry? 
For more than 40 years Johnson Furnaces have served 
industry economically and well. Order your furnaces today! 


NO. 130 HI-SPEED STEEL HEAT-TREATING FURNACE 
Consistently develops 2300° F. in just 22 minutes. Use it for speedy, 
clean heating of all types of steel and for brazing carbide tool tips. 
Firebox 13” wide, 134%” long, 5%" high. Lined with hi-temperature 
insulating refractory. $248.00. 


NO. 120 HI-SPEED STEEL HEAT-TREATING FURNACE 

Reaches 1500° F. in 5 minutes. Excellent for heat-treating hi-speed 
steels. Compact, powerful and remarkably economical to operate. 
Widely used for hardening punches, dies and tools. Firebox 13” 
long, 73%" wide, 5” high. Insulating refractory lined. $129.50. 


NO. 130 A HEAT-TREATING FURNACE With 4 or 6 Burners 

Use the 6-burner unit for heat-treating hi-speed steels, at tempera- 
tures from 1800 to 2400° F. The 4-burner unit offers 1400 to 2000° F. 
Counterbalanced door opens upward, so tools can be placed or 
removed without fully opening door — preventing temperature 
drops. Firebox 7" high, 13” wide, 164%” long. 4-burner — $295.00; 
6-burner — $325.00. 


All Prices F.O.B. Factory 
OFFICES IN ALL Principat CiTres 


7 ree Just off the press. New Johnson 
Catalog. Write for your copy today, 
589 E. Ave. N, W. 


JOHNSON GAS APPLIANCE CO. 


Cedar Rapids, Iowa 
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and added progressively around in nag. 
rowing circles until the hole is closed at 
the bottom. Metal is then added a layer 
at a time until the hole is filled. 

When the hole extends through a thick 
section, it may be countersunk from both 
sides and a plate of one-eighth inch steel 
inserted at the narrowest point. The hole 
is then filled as before, first on one side, 
then on the other. 


—H. R. Morrison, Welding Journal, 
June 1943, pp. 8-420. 


Gun Tubes from Seamless Tuling 
Condensed from “The Iron Ace’ 


A new way of making heavy gun barrels 
(75-mm.) from seamless steel tubing has 
brought Timken Roller Bearing Gos 
monthly output of heavy guns to a higher 
level than all of England's heavy gun out 
put during the entire war. Formerly such 
gun tubes were forged. 

Bars of steel (84-in. dia.) are first slowly 
rolled by gravity down an inclined platform 
and hearth to the bottom of the piercing 
mill furnace. The 1400-lb. bars ate 
pushed out of a side door at the lower 
end of the furnace onto a gravity com 
veyor that takes them to the piercing mill. 

The bars are then pierced, the operm 
tion requiring 15 seconds. This com 
pares with a required time of 6 hes. by 
the former forging and drilling method. 

After piercing the gun tube is rapidly 
sent through a rolling mill. The inner 
walls are further smoothed and the tube 
re-1olled to greater accuracy. 

To save steel the tubing is made to thé 
diameter ot the gun tube and not to that 
of the breech, as formerly. The breech 
is formed by heating the end of the tube 
in an induction furnace and then upset 
forging the breech. 

The heat treating system for the tubes 
is conveyorized. One production line ® 
able to handle 6000 75-mm. tubes a month. 

After water-quenching the tubes # 
pickled, and marked with code numb 
and mill data. A ring of steel, from which 
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Murex Type F and Type FHP are my choice 
for horizontal and fiat fillet welding, deep 
groove work, cover beads and other down- 
hand work. | find both electrodes alike in per- 
formance and quality of the weld metal— 
except that the spiral winding of asbestos 
yarn on Type F makes it possible to bend the 
rod without injuring the coating when | have 
to weld in hard-to-get-at places. 

“Ll use Fillex mostly for horizontal fillets. The 
weld metal forms well up the vertical leg and 
it's easy to turn out fillets of equal leg dimen- 
sions at high speed and without undercutting. 

“All of these rods will take plenty of heat 
and have good penetration. The welds are 
smooth, and, as you can see from the table 
below, have good physical properties. The 
slag is very easy to remove. 

"I find the new M & T Murex Electrode Chart 
a big help. It tells you when to use each Murex 
electrode, gives its physical properties and 
illustrates six ways of improving welding prac- 
tice.. You can get a copy by writing Metal & 
Thermit or asking your distributor.” 
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METAL & THERMIT CORPORATION 


Specialists in welding for nearly 40 years. Manufac- 
turers of Murex Electrodes for arc welding and of 
Thermit for repair and fabrication of heavy parts. 


120 BROADWAY, NEW YORK 


ALBANY e CHICAGO e PITTSBURGH 
SO. SAN FRANCISCO e TORONTO 
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| are prepared test specimens, is sawed from | 
' each tube and sent to the laboratory. Tubes | 
| are sent to a government arsenal for finish. 7 


ing. 
A pictorial article, Iron Age 
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New Electrodes for A.C. Welding 


Condensed from “Steel” 


Production for war has stimulated the 
welding industry as much if not more 
than any other fabricating group. Dif. 
ficulties resulting from neophyte welders, 

_ layer-outs and fit-up crews have been in. — 
_ creased by direct-current welding, jg © 
which magnetic blow is the primary head. © 
ache. Alternating-current welding solves 

this problem. 

When tried during World War I, ac 
welding was not successful, due to lack 
of proper electrodes. The introduction 
of coated electrodes with outstanding 
properties, in the 1930's, was the real 
start of welding progress. Clean, gas-free 
welds were possible in flat, vertical or 
overhead positions. Attempts to speed 
welding in the flat position caused spat 
ter at the high current densities required, 
and the “hot” rod was develop:d t 
overcome this. 

It was recognized that a “cold” elec 
trode, with not quite so outst .ading 
properties, was desired for genera put 
pose work, and such a rod was avaik 
able by the mid-30’s. The all-; >sition 
electrode did its best work in 1/8, 5/32, 
and 3/16-in. diameters, while the “hot” 
rod was used where larger sizes were 
required. 

The all-position electrode was lirect- 
current, reverse-polarity electrode which 
gave considerable spatter with straight 
polarity or alternating current. The flat 
position electrode, however, could be used 
with either polarity, and proved work 
well with a.-c. General purpose electrodes 
likewise gave pleasing results with a 
and since then it has been learned that, 
most electrodes that perform well wit 
straight polarity are suited to a-c. weld 
ing. 

Acceptable a.-c. welding transformers be 
came available, and heavy construction, 
with troublesome corners, and pressure Véb 
sels and boilers became a natural field for | 
this type of welding. However, no quality 
vertical or overhead welds were possible] 
with the rods then available. 

HOFFMAN specialized machine tool coolant filters and 
Hoffman-engineered central coolant treatment systems A.C, vs. D.C. 
provide all these advantages. There are specific Because the current returns to zero many 


. . times a second, electrodes for a.-c. welding | 
Hoffman units for all the common grinders, gun hones, require greater arc stability than those 


lapping machines, etc. Central systems will be designed d.-c. work. The same thing that deter 
for individual plant layouts. where preferable. mines the polarity of an electrode in 4% 


- a welding is responsible for its behavior with 
Hoffman filters are practical and durable in shop usage. noite chemical Compaction. = a 


If coolant maintenance was overlooked in your tooling-up mary difference between a.-c. and d.-c. elee- 
for war production, CALL HOFFMAN TODAY. trodes is found in arc-stabilizing materials 
present in the coating. 3 
7ith the coming of World War If, the 


II, the 

MACHINERY | ) eo 

U S H Oo F F M A N MUMREERAEREE | 2 welding process was pushed by WRT 
* * 223 Syracuse, N. | because the machines were easier to DEE 


COOLANT FILTERS - FILTRATION ENGINEERING SERVIGE | and required less strategic material. 


a.-c. units were also more efficient, @% 
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SINTERED CARBIDES 
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STEEL COMPANY 





AGILE 


SILVER-RED 


RECOMMENDED FOR 


Building up rollers 
Cutting edges that en- 
counter high abrasion 
Drills 

Lathe and planer 
cutting tools 


AGILE 


SILVER-BLUE 


RECOMMENDED FOR 


Blanking Dies 
Broaches 
Forming Dies 
Treading Dies 
Perforating Dies 
Reamers 

Taps 

Molding Dies 
Stamping Dies 
Drawing Dies 
Gauges 
Trimming Dies 


AGILE 


SILVER-YELLOW 


RECOMMENDED FOR 


Brick Mold Liners 
Bushings 
Punches 
Blanking Dies 
Trimming Dies 
Swedges 
Drawing Dies 
Forming Dies 
Coining Dies 
Cutting Tools for 


. ge Brass and Bronze 
TRS wh 


AGILE ‘& ACTARC 


Villy Se VAL 
WE? Seu 


Siig AS, 


AMERICAN AGILE (44reraslon 


S800 HOUGH AVE: : CLEVELAND,O. 








consumed almost no current when idle, 
while the d-c. motor-generator set has ap- 
preciable current demand when running 
idle. 

A considerable portion of the war de- 
mand for electrodes is in the shipyards, 
where much vertical and overhead welding 
must be done. After intensive develop. 
ment work, two all-position a.-c. electrodes 
appeared last year. These electrodes will 
give the sequired ductility in 5/32-in. di- 
ameters and smaller. Judging by past per- 
formances, however, this limit should soon 
be lifted, and a.-c. welding in the ship. 
yards would become possible in every d.-c. 
application. 

While every mild steel welding job can 
now be done by either a.-c. or d.-c. meth- 
ods, there are few electrodes available for 
alloy steel welding, although without doubt 
they will be produced in response to de. 
mand. Low-alloy high-strength steels can 
be welded acceptably with d.-c. electrodes, 
and with a few a.-c. rods, 

More are certain to be added to the list, 
High alloy welding is now done by d.<. 
almost without exception, but a trend to 
a.-c. is inevitable. Non-ferrous welding 
comes closest to being an absolute d.-c. 
field, but there are excellent reasons for 
suspecting a.-c. use here too. Hard-surfac 
ing deposits have been d.-c. products, but 
a.-c. rods for this work should be available 
before long. 

Elimination of magnetic blow, reduction 
of repairs of bad’work, and lower power 
demands mean more work with less cost, 
and provide a powerful incentive for in- 


creased use of a.-c. welding. 


—Harol Lawrence, -‘teel, 
April 19, 1943, pp. 98, 12¢-127, 


Phosphate and Oxide Treatments 
for Steel 


Condensed from “The Irog Age 


The primary type of solution for apply- 
ing phosphate coatings to steel is com 
posed mainly of orthophosphates of iron 
and manganese, or of orthophosphates of 
iron and zinc. Sometimes free phosphoric 
acid is added. 

Steel parts will receive a coating main- 
ly of interlocking crystats of secondary 
and tertiary iron and manganese, or iron 
and zinc phosphates. 

To produce a satisfactory coating in @ 
short time, modifications of the above solu- 
tions are used which contain accelerators. 
Both metallic copper and nitrates are 
but nitrates are preferred. By spraying the 
hot solution on the steel a satisfactory 
coating can be obtained in 1 or 2 min 
After treatment, the parts are thoroughly 
rinsed in hot water to remove solution 
and products of reaction. 

In most cases it is impossible to rinse 
solutions from the parts completely, there 
fore it is recommended that the parts be 
given a passivating treatment by dipping 
them, for about 1 min., into a 0.5-1.0 pe 
cent solution of chromic acid at arow 
180-200 deg. F. 

Steel so processed will usually have 4 
gray surface, and probably show brown of 
tan streaks. These streaks are 


METALS AND ALLOYS 














YES SIR, that’s all the time it 
takes to braze the three brass coup- 
ling rings to the steel stamping in 
making these covers for Navy gage 
boxes. 


That’s speed. But that’s not all. 
Those neat joints are watertight, as 
they must be for Marine service, 
and every bit as strong as the parts 
they join—and just as enduring. 


How do they get these results? 


First and foremost, they use 


EASY-FLO 


Silver Brazing Alloy 


the fastest acting of all brazing 
mediums that make high-strength 
joints—the alloy that flows so free- 


ly it penetrates instantly through- 
out every part of a joint—as witness 
the smooth, continuous line of al- 
loy inside and outside the rings. 


Second, they have worked out an 
automatic set-up which includes 
preplacing the alloy in the form of 
EASY-FLO wire rings. 


Fast, reliable, low-cost production 
has been obtained on many other 
types of equipment by changing to 
EASY-FLO brazed construction sup- 
plemented by preplacing the alloy 
and the use of heating and handling 
methods designed to take full ad- 
vantage of EASY-FLO’s exceptional 
brazing speed. 


BULLETIN 12-A GIVES YOU THE 
WHOLE STORY—Write for your 
copy today. 


HANDY & HARMAN 
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acid stains and do no harm. They usually 
add to corrosion resistance and subsequent 
paint adhesion. 

After drying parts may be dyed black © 
with hot water soluble dye. This will not ¥ 
add to the corrosion resistance. 

U. S. Army specification 57-0-2B lists” 
standard salt spray requirements to be met 
by the various finishes. The applicable 
salt spray specification is AN-QQ-S-91. Zine © 
plated parts must not show failure after” 
48 hr. in the spray. Dry phosphate coat.” 
ings must withstand 3 hr. and oiled coat.” 
ings 24 hr. Dry oxide type must with.” 
stand 14 hr., and oiled coatings 2 hr. im 

Phosphate coatings will usually average 7 
about 0.0002 to 0.0005 in., depending upon | 
the type of cleanes used. Vapor degreasing” 
and alkaline cleaning gives two different 7 
thickness of deposit. ae 

Due to their non-metallic nature, these) 
coatings are poor conductors of electricity 
Accordingly spot welding would not be® 
practical. Bt 

Oxide coating process consists of boiling) 
steel in a solution of water, sodium hy 
droxide and various other chemicals. Most 
of the mixtures giving good results ar 
patented. 

After treatment the parts are rinsed ip 
water and oil. Because large amounts of 
chemicals are dissolyed in the water to 
make up the solution, the boiling point 
is often as high as 400 deg. F. 

The average setup consists of clcaning 
tank, rinse tanks, hot solufion tank, and 
oil tank. If rusted steel is used, a pickle 
tank and rinse should be provided. 

The film formed is an iron oxic. It 
penetrates the metal surface 0.00001 ‘n. and 
causes no dimensional build up. A high 
luster may be obtained if the parts are 
polished prior to processing. 

4 . 5 ee F. Carl Hirdler, Jr., Jironm Age 
treating aluminum. ae Vol. 151, June 3, 1943, pp. 61.62, 128 


Uniform Temperature + High Capacity with 
IR=S Salt Bath Furnaces 
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R-S pioneered in the development of 
Salt Bath Furnaces for the heat treat- 
ment of aluminum alloy parts. Some of 
these installations have been in contin- 


uous operation for fifteen years or more. 


The exceptional results obtained in 
temperature uniformity with the conse- 
quential uniform physical properties, 
have convinced such customers that 


these furnaces have no equal for heat 


High capacity with minimum floor 
space is also an important considera- 


tion. 


Recovery of Nickel from Plating 


If you need additional facili- 
ties for heat treating alumi- 
num aircraft parts or stamp- 
ings, we shall be glad to 
submit detailed information 


on the equipment required 


FURNACE DIVISION 


R-S PRODUCTS CORPORATION 


4522 Germantown Ave., Philadelphia 44, Pa. 


ANNEALING & PLATE AND ANGLE HEATING ° FORGING 
ROTARY HEARTH © METAL MELTING “ 
CAR HEARTH * CONTINUOUS CONVEYOR . SALT BATH 


CONVECTION 


Baths 


Condensed from “Monthly Review," 
American Electroplaters’ Society 


There are in the United States about 
one million Ibs. of nickel as plating salts 
in solution. Since most of the plating 
solutions are idle, attempts are being made 
to recover this nickel in usable form. 

Recovery methods considered include: 
(1) evaporation followed by roasting t0 
nickel oxide; (2) precipitation of nickel 
carbonate; (3) cementation of nickel on 
iron; (4) electrolytic recovery of purt 
nickel using insoluble anodes; (5) reco 
ery of a nickel-iron alloy by electrolyzing 
with iron anodes. 

Consideration of costs, equipment, and 
material requirements led to adoption 
method No. 5. No attempt was made t 
produce a deposit of good physical chatat 
teristics. The pH during the recovery of 
942 Ib. of nickel from 1900 gal. of sole 
tion varied between 2.7 and 5.1. 

To obtain a high nickel alloy over mos 
of the process a c.d. of 30 amp./sq. ft # 
optimum. To obtain a high nickel 
in recovering the last 15 per cent of © 
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|) THIS “BOMBARDIER” HITS THE 
i} TARGET EVERY. SECONDS 
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d A, Wheeling Steel Corp., batteries of TOCCO 
‘+hines are really putting the heat on the Axis 
eating the ends of pipe to 2100° F. for the 


nning of bombs. 


One operator, manning two TOCCO ma- 
chines, each with two inductors, heats tail ends 
of these “500-pounders” and feeds one to the 
spinner every 49 seconds. 


The heated area of every bomb is uniform. 
TOCCO’s automatic timing assures accurate 
temperature for uniform forming results. 


Yes, it’s a fast pace, but the ‘“‘bombardier’”’ 
maintains it easily. The push of a button starts 
each TOCCO station. His “‘bomb bay”’ between 
the four stations of the 7’ wide TOCCO machines 
is compact. His working conditions are safe and 
free of fire, heat and fumes. 


Just as TOCCO is blasting the Axis in this and 
hundreds of other war factories, so will it crack 
wide open many of your tough problems in post- 
war planning. Find out how these dependable, 
rugged induction heat-treating machines will 
cut your costs and improve your products. 


THE OHIO CRANKSHAFT COMPANY 
Cleveland, Ohio 










HARDENING 
ANNEALING 
BRAZING 
HEATING for 


forming and forging 


mo EPTEMBER. 























American Electric Furnace Company 
29 Von Hillern St., Boston, Mass., U. S. A. 
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Industrial Furnaces for All Purposes 


tmospreré 


Applied to all types 
of furnaces. 
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coverable nickel a c.d. of about 5 amp./sq 
ft. is used at a pH of 5.5, or a c.d. of abow 
40 amp./sq. ft. at a pH of 4.0. A tempers. 
ture of 120-140 deg. F. was maintained 
The bath was not agitated or filtered, 

About 85 per cent of the nickel was 
recovered, the process becoming too costly / 
and inefficient for recovery of the last 15 jf ® 
per cent. Due to the changing composition 
of the deposit as electrolysis proceeds, the 
product is best sold to the steelmaker op 
a batch basis, each batch containing ap 
amount of nickel determined from loss of 
nickel from the plating solution. 

The cumulative kw.-hr. of power used 
per lb. of nickel recovered was 4.95, based 
on generator output. The total deposi 
weighed 1621 lb. and contained an ayen. 
age of 58 per cent nickel. 1828 lb, of aM 
iron anodes were dissolved. A procedue. 
for determining nickel in the presence ¢ 
iron is given. . 
—Walter L. Pinner, Monthly 


Am. Electroplaters’ 
Vol. 29, 1942, pp. 823 30. 
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Hardening Titanium Stee!s 


Condensed from 
“Archiv Eisenhittenwesen’ 


The system iron-titanium-carbon has twoe 
carbides, the easily soluble FesC and the 
dificultly soluble TiC. The former dis Be 
appears when the ratio Ti:C = 4 (atom 
ratio) is exceeded. 

The solubility of TiC seems to char 
with the carbon and titanium contents 
the steel. With higher titanium contenti) 
TiC can occur in two different forms, ong) 
primarily precipitated coarse, and one fine 
ly distributed, precipitated from the Y-Fé 

The hardenability of unalloyed steels @ 
water-quenching is lowered by titan:um ae 
ditions by the binding of carbon to di aie 
ficultly soluble special carbides and the iam 
nucleus effect of the carbide combination 
In steels with 1 per cent C, this reduce 
the penetration of hardness, especially # 
high temperatures. = 

For moderate cooling velocities, e.g.a 
air, the hardenability can increase @ 
titanium-containing steels, especially 
higher temperatures, if the titanium @& 
bides have partly dissolved. The finely ay 
tributed incorporations of titanium carbide 
cause a high insensitivity against overné 
ing by impeding the grain growth. @ 

The mechanical properties of titanitili® 
containing, but otherwise not alloye 
steels depend in the rolled and forged” 
condition on the temperature of hota 
formation, and in normalized condition ae: 
the annealing temperature. Increasing @ 
nealing temperature in normalizing 
creases mechanical strength but this can 
not be used practically because it 8 @ 
companied by a comparatively strong de : 
crease of notch-impact toughness. 


. 


es 


"iis 


Other Additions 


Titanium additions to nickel harde 
ing steels with 2.5 per cent Ni also © 
duce hardenability, which is compe? E 
for only by hardening from higher te bs 
peratures (due to the dissolving of @ Hg N 
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let’s get on with the war 
: .AND SPEED THE AMMUNITION 
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Let’s keep hitting the Axis with everything we've 
got! If you have a metal cleaning operation, let us 
show you what a Pennsalt Cleaner can accomplish in 
getting it done in less time—or at less cost—or with 
more output. 





Take this case for example: A well-known steel com- 
pany was producing 0.30, 0.50 and 0.55 calibre cups for 
bullet jackets. Involved was a continuous washing, 
annealing, quenching, pickling and rinsing process. The 
components were carried through a perforated shell partly 
submerged in the cleaning solution. 


When the Pennsalt serviceman called, he found that the 
cleaner then in use was only partly effective. Unsaponified 
oil was burning off in the annealing furnace, creating smoke 
and soot—and because the perforations in the shell became 
clogged, there were repeated delays due to cleaning difficulties. 


When a fresh solution of Pennsalt Cleaner was used in the 
tank at one ounce per gallon concentration—delays and 


cleaning difficulties stopped at once ! 


‘den 
) fe 





atec Let our experienced technicians help you with your metal 
as : am NS Y LVANIA SALT cleaning problems. Actually billions of cartridge cases, shell 


F TURING C PANY cases and bullet jackets—as well as great quantities of other 
ordnance and armament—have been most successfully 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. cleaned with Pennsalt Cleaners. 
pi tor + Chicago » St.Louis « Pitiburgh » Minneapolis + Wyandotte + Tocoma Consultation involves no obligation. Write fully—Dept. MA. 
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Super-Opeed Coatings 


for 65,000,000 Speed Nuts! 





ONLY THE METCO Type 2E 
Metallizing Gun is equipped with 
the Power Control Governor. 
Built into the turbine, it auto- 
matically controls and stabilizes 


wire feed at all speeds... elim- 
inates gear changes... avoids ob- 
solete needle valve control which 
restricts air flow and reduces 
power at low speeds. For maxi- 
mum efficiency and economy, in- 
sist on the Power Control Gov- 
ernor. Write for Bulletin 42A. 


WORLD'S FINEST 
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IS RUST-PROOFING a factor in your product fin- 
ishing? Are present methods too slow, too costly, 
or inadequate? By replacing plating and painting 
with METCO Metallizing, Tinnerman Products, 
Inc. has to date produced 65,000,000 aircraft Speed 
Nuts at higher speeds and with greater corrosion 
resistance than ever before. 

Cadmium plated nuts required baking for 20 
hours, to avoid hydrogen embrittlement. A special 
painted finish could not be used because of its 
insulating characteristics. But sprayed zinc elim- 
inated all former difficulties. Applied automatic- 
ally in revolving baskets—by 4 METCO Guns, 
coatings are completed in minutes! Whereas plat- 
ing failed after 250 hours in salt spray tests, 
metallized zinc withstood 350 hours! 

From tiny fittings to huge shafts, METCO Met- 
allizing Guns (one model for all metals) are 
keeping products of every type and size in serv- 
ice longer. Write for details and your copy of 
METCO NEWS. 


ENGINEERING COMPANY. INC. 
Long Island City 1, N.Y. 


METALLIZING 
88-11. 30th Street 


In Canada: B. W. Deane & Co., Ltd., Montneal 





METALLIZING EQUIPMENT 





bide); this treatment also produces a her. 
ter retention of temper. In contradisting. 
tion to the unalloyed steels, nickel steel; 
have a comparatively high ratio of elasti. 
limit which increases with the titanium 
content. 

Chromium steels with titanium additions 
iequire higher hardening temperatures thap 
vanadium containing steels, they remaip 
softer and have low temper-permanence 
For the same heat treatment, the vanadium 
steel has a higher elastic limit and tensile 
strength. 

Higher hardening temperatures cause 
for both additions an increase in those 
properties that are greater with titanium 
and therefore makes the chromium-titaniym 
steels equivalent to the chromium-vanadiym 
steels at high hardening temperatures, The 
hardening over the section was better jp 
the chromium-vanadium than in the chro. 
mium-titanium steels. Titanium additions 
in tool and rapid-cutting steels reduce 
hardenability and permanence of cutting 
edge as compared with vanadium additions, 
but the sensitivity against overheating js 
noticeably diminished in all steel 

E. Houdremont, F. K 


K umann, 
& H. Schrader, Arch. Eisen/iitteng, 
Vol. 16, Aug. 1942, . 57-71, 


Controlled Atmospheres in E'\gland 


Condensed from “Metal Treat ent’ 


Since the early 1920's electric ~urnaces 
have attained a high degree of dev |opment 
in England and are now in gen.ral use. f 
There have been corresponding ‘mprove- 
ments in the gas, oil and solid-' icl fired 
furnaces so that they now give  xcellent 


results from the point of view of tem 
perature control. 


In one of the most successful, the m 
diant-tube furnace, the mode heating 
approximates very closely that electric- 
resistance furnaces. The products of com 
bustion do not enter the furnace chamber 
so that complete control over the atmos 


phere in contact with the charge is possible 
as it is in an electric furnace. 

Bright-annealing and many other proc 
esses depend on the proper control of at 
mosphere in the furnace chamber and the 
successful and economic utilization of the 
atmosphere is largely a function of fur 
nace design. Therefore, electric furnaces, 
which afford an opportunity for variety 
and freedom of design, are very suitable 
for such use. 

Most of the atmospheres formerly used, 
such as steam for bright annealing @pP 
per or raw city gas for mild steel, wet 
actually artificial atmospheres rather that 
controlled. Their main function was © 
displace the air and thus reduce of elim 
inate oxidation. However, even thoug? 
this is done, unless the composition of the 
air is controlled, the heat treatment proces 
may be generally unsatisfactory 


Ammonia Derivatives 

“Cracked” ammonia (anhydrous # 
monia split into its constituents) combat 
75 per cent hydrogen and 25 per cent # 
trogen. The cracker designed and mane 
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Combustion Tube Furnace 


| Lindberg presents a NEW, precision 

ntrolled Combustion Tube Furnace with 
temperatures up to 2500°F. in use for the new, 

minute volumetric method of carbon and 
sulphur determinations, standard combustion, 
organic analyses, etc. The high temperature 
range is equally applicable and desirable for 
gravimetric carbon and sulphur determina- 
tions, especially on high alloy steel. 


LINDBERG 


Well-known Throughout the World as the Leaders 
in Developing and Manufacturing Industrial Furnaces 








LINDBERG ENGINEERING COMPANY 
2450 WEST HUBBARD STREET, CHICAGO 12, ILLINOIS 


This sturdy unit is constructed of courses of 
high temperature fire brick and insulating 
slabs encased in a heavy sheet steel shell. All 
wiring and terminal connections are fully cov- 
ered and are easily accessible for maintenance. 

The furnace shown above has a heating 
chamber 138” diameter by 12” long. Low volt- 
age, high temperature type Globar elements 
are employed for maximum temperatures of 
2500°F. and the heat is regulated by a built-in, 
variable voltage transformer with a power in- 
put of 1500 watts. These furnaces are complete 
with indicating pyrometers. 

Like all other Lindberg Laboratory Fur- 
naces, the clean streamlined shape of the Com- 
bustion Tube Furnace contributes to the high 
standard of laboratory cleanliness. 

Write or phone your regular laboratory 
equipment dealer for further information. He 
will be glad to serve you. 


[SECM TS hE R AUC: YORE SRR AEA PRE RIFOM nc AER aN UR NORE I ARERR APCS IL SRE ORES PATER Aon MA 


SOLD EXCLUSIVELY THROUGH LABORATORY EQUIPMENT DEALERS 


NN Ne TRE RARER A A NLA kt I A ER BME NINN a RRL CCE ENF LN NUNN A RN AEN 36m 
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Quick, Hlexible Processing 





Fore d s is one of 
America “3. major pto- 
duction + + Maintain- 
ing cole res for quick- 
fits and storing materials, is one 
of KOLD-Hold’s contributions to 


| modern high - speed production. 


|. Kold-Hold’s Industrial Sub-Zero 
machines are so flexible that the 
_—-exaet number of possible applica- 
tions is not known, — 
Kold-Hold units perform with 
high efficiency. They are sturdy, 
compact, self-contained, cold pro- 
cessing units. its 







If cold temperature is what — 
YOU need — write for authori- 
tative processing information. 





New York Chicago Philadelphia 
Los Angeles 


2.0 Cu. Ft. 48” x 2414” x 314%” 


r 


OLD-HOLD MANUFACTURING CO. 
436 N. \venue LANSING, MICHIGAN 


(grand 








| gas is kept free from oxygen. 
























Handle the 
largest and 
thinnest sheet 
Stock easily 
and safely 






handle the thin- 
an all eos iy 
them salely 

undled shoots. without slipping 
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ae stack the 
or sliding. ben 


pane — n a wide range of sizes 
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s. 
a a ew counterbalanced -— 
— 1 mon h hand che 
d by : 


C-F Sheet Lifters are made } 
and types: fo 
headroom OF 
to 60 tons- 

are accurately 
are easily operate 


or motor com 


. wit 
trol. 


ulletin SL 21. 
TEDT CO. 


Chicago, Ilinois 


Write for B 
CULLEN FRIES 


1314 S$. Kilbourn Ave., 













factured by the Imperial Chemical 
dustries, Ltd. is a self contained unit wi 
automatic regulating devices, ensuring 
constant supply of cracked ammonia oye 
a range of pressures covering all nor 
requirements. Delivery for the stand 
unit is about 180 cu. ft. per hr. Ty 
cylinders of ammonia connected to the 
let side ensure uninterrupted supply, 
The catalyst consists essentially of f 
ly reduced sponge iron maintained at 
controlled temperature. With a P 
properly operated, the ammonia content| 
the issuing gas is less than 0.1 per cen 
If it exceeds this there is danger of nitgj 
ing certain metals and alloys. 
Cracked ammonia is free from oxygep 
water vapor and sulphur compounds. Fg 
most purposes it can be used instead ; 
hydrogen. It reduces time and labor 
its cost is less. However, its use is 
very limited, because its cost, comp 
to pickling for bright annealing, is off 
prohibitive and because with air it fog 
an explosive mixture. 
Burnt ammonia is cracked ammonia 5 
tially burnt with the requisite volume 
air to eliminate the explosive risk. 
volume of gas produced is greater than thal 
of the cracked ammonia used. Ammonis 
burners consist of a standard cracker and 
a separate combustion chamber. The burnt 




















































































































The water vapor is largely removed 
condensation. Silica-gel dryers provide 
further dehydration. The hydrogen content 
is usually controlled to between 5 and 
per cent. This eliminates the explosive! 
risk but the cost is still too high for gem 
eral bright annealing processes. 

An attempt to reduce the cost is repre 
sented by a regenerative ammonia burner 
where the atmosphere is recirculated, the 
gas being purified and any loss made up. 
However, the high capital cost can be jus 
tified only in large installations. 





















| Other Atmospheres 


When a hydrocarbon such as city gas 
is used for heat treatment purposes, the 
unsaturated hydrocarbons dissociate with 
the formation of soot. To prevent this 
and lessen explosion risks, developments 
have been directed towards the partial com 
bustion of the gas. All the burners are 
designed for controlled combustion so that 
the product is free from oxygen, non-x fe 
plosive, and such that various constite 
ents are balanced or controlled with 
spect to the process for which the ga Si 
is to be used. Partially burnt city gas may 


contain carbon monoxide, catbon dioxide - 
and water vapor. fe 

This is the hydrocarbon most readily is 
available in England but butane and \ 


propane, which are free from sulphur, have 
also been used. They are more expensive B 
but as they are used with a much greatet 
ratio of air, the volume of controlled at 
mosphere produced is greatly increased 
for each volume of butane combusted. 
Wood charcoal, the purest form of \ 
carbon readily available, is widely used 
in controlled atmosphere generators. 
products of combustion consist of carbon 
dioxide, carbon monoxide, nitrogen, 
a small quantity of hydrogen and walet 


vapor. 











Atmospheres with carbon dioxide of 





METALS AND ALLOYS 


Price, 
‘ 


Need we finish it? ... “an the other side of the 
fence.” 

Here at The McKay Company we have no illu- 
sions about the very human tendency of most 
individuals to “shop around” a little in their quest 
for something better. And. because of that deeply 
ingrained habit The McKay Company and the 
McKay line of products has grown in importance 
and reputation and usefulness. 


For thousands .of buyers who came to “nibble” 


and other thousands, 
tempted elsewhere for awhile, have returned to 


have stayed to “graze” . 


the safe, dependable source of recurring satisfactory 
supply. 

If it’s stainless or mild steel Welding Electrodes 
or Commercial Chain you need (Tire Chains, too, 
although they may not be in your line), the repu- 
tation of these McKay products is sustained by 60 
years of dependable service to industry 


Try them sometime! 


Sales Offices: York, Pa. 





PITTSBURGH, PA. 


COMMERCIAL CHAINS... TIRE CHAINS 











SILVER 


BRAZING ALLOYS: 


“Readyllow”—56% Silver—works at 1165 deg. 
B 201 —20% Silver—works at 1485 deg. 
Also many other standard and special compositions. 


Of all desired dimensions. 


' For use with Silver Brazing Alloys. 








Write for booklet “M 





The American Platinum Works 


N.S RR AVE AT OLIVER ST 


Newark,.N. J. 
est: Ga) 107 

















@ Metso Sodium Metasilicate Cleaners 
insure baths of high conductivity and sta- 
bility uncer high current density. At the 
same time, the soluble silica content aids in 
quick removal of grease and oil and pre- 
vents dirt from re-depositing on clean work. 


In a large electro-t:nplating plant the use 
oo 


of Metso Granular permits sheet 
| DAs 

















ing kath at rate of 1600 feet 
per minute. Further infor- 
mation on request. 


Sodium Metasilicate 


steel to be run through clean- 
‘ ‘ U. S. Pat. 1898707 


Sodium Sesquisilicate 
U.S. Pats. 194 8730, 
2145749 


PHILADELPHIA QUARTZ CO. 


Offices: 125 S.3rdSt., Phila. 6; Chicago Sales Off.: 205 W.Wacker Dr. 


METSO CLEANERS 
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between 9 and 21 per cent and carbon 
monoxide between 20 and 0, are partic. 
ularly useful for bright annealing low. 
and medium-carbon steels and can be used 
for non-ferrous metals and alloys. For 
high-carbon steels they are decarburizing. 
For such use the gas may be passed over 
a heated bed of charcoal to reduce of 
eliminate the carbon dioxide. It is ex- 
pected that in the future these burners 
will be more generally used in England 
as they are in Europe and America. 


Applications 


In total tonnage, the bright annealing of 
mild steel is the most important heat 
treatment process for which controlled at- 
mospheres are used. Burnt ammonia and 
burnt city gas are used for both continu. 
ous and batch-type furnaces, with a pref. 
erence for city gas in the latter. This is 
partly tor economic reasons but also be. 
cause the city gas reacts with carbonaceous 
compounds so that residues from lubricants 
on the steel can often be removed. Both 
atmospheres may be used for the bright 
normalizing of hot-rolled mild steel. 

Burnt city gas as generated is not gen- 
erally suitable for the bright annealing 
of carbon steels, but can be used if the 
temperature does not exceed 1300 deg. F. 
The products of the charcoal burner are 
more suitable. For stainless steel, 
gen must be eliminated from the atmos- 
phere so the choice is restricted to cracked 
ammonia. 


The use of controlled atmospheres in 
gas carburizing is receiving considerable :t- 
tention at present. The products of «he 
charcoal burner appear to be a good si: rt- 
ing point. It is usual to mix the as 
with a small amount of hydrocarbon such 
as butane or propane which must be <.re 
fully controlled so as not to form soot 

In the production of white heart :al 
leable iron the white iron castings are 
decarburized to various depths by packing 
in iron oxide and heating to 1000 deg C 
for some days. By the use of burnt city 
gas it is possible to reduce the time to a 
matter of hours. 


Atmospheres derived from ammonia or 
hydrocarbons are generally suitable for 
copper as elimination of oxygen is the 
first requirement. However, excessive hy- 
drogen content will cause embrittlement. 
With annealing temperatures to 950 deg. 
F. a hydrogen content of 5 per cent can 
be used. 


Copper is susceptible to attack by sul- 
phur compounds. These can be removed 
from controlled atmospheres. To prevent 
such compounds in the rolling lubricants 
from staining the copper, steel furnace pots 
and covers may be coated with a non-fer- 
rous metal. 

Cracked or dry burnt ammonia is suit- 
able for the bright annealing of brass. To 
prevent loss of zinc, the charge may be 
heated in cracked ammonia up to 750 deg. 
F under a reduced pressure, while rolling 
lubricants are drained off and removed. 
Then cracked ammonia at a_ pressufe 
slightly in excess of atmosphere is admitted 
to the pot. Annealing is continued to 
1000 or 1100 deg. F., the pot is then with- 
drawn and allowed to cool with a positive 
pressure of cracked ammonia inside. Spe 
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HELPING TO SOLVE 


TODAY’S WARTIME PRODUCTION PROBLEMS 
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Heavy structural parts on big bombers 






are now being $07 WELDED! 
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TH.S HUGE MACHINE, weighing nearly 19 tons, is 
successfully accomplishing one of the most difficult of 
welding processes: that of spot welding aluminum and 
other light alloys in the heavier gauges. Aircraft manufac- 
turers are taking advantage of this development by speed- 
ing the fabrication of beams and other heavy structures. 
In some cases, this process is even efficiently replacing 
extruded structures. 

The 240 KW machine illustrated (Type PMCO.5S-1) 
operates on the electro-magnetic Stored Energy Principle 
and incorporates the Sciaky Variable Pressure Cycle. Capac- 
ity for aluminum and other light alloys or corrosion re- 
sisting steels is thicknesses of from .040” plus .040” minpi- 
mum up to and including .187” plus .187” maximum. This 














Manufacturers of a Complete Line 


' : } : machine is capable of welding 40 spot welds per minute on 
of A.C. and D.C. Electric Resistance Welding Machines. two thicknesses of .040” light alloys. Maximum pressure, 
4915 W. 67TH ST. - CHICAGO, ILLINOIS when both cylinders are operated at constant, 12,000 Ibs. 
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POURING THE HEAT | cially designed pots are necessary. 


Nickel-chromium alloys can be consid. 
ered under the same heading as stainless 
steels and the “nickel silvers’ present the 
same problems as brass. 


—S. V. Williams, Metal Treatment 
Vol. 10, Summer, 1943, pp. 111-121. 


Uniform Films in Dip-Coating 


Condensed from “Industrial Finishing” 


Differences in film thickness and irregu- 
larities in film thickness have long been 
recognized as one of the principal reasons 
for complaints on paints and lacquers and 
— for misunderstandings between buyers and 

; sellers. Machine application of coatings on 
test panels is essential for accurate, repro- 
, ducible testing. 

PLAN NOW— Pi The author describes a simple apparatus 
TO SAVE TIME. LATER for dip-coating test panels. This instru. 


































Even though war-time re- ment is available commercially. It consists 
Strictions may defer certain y Keeping steel production at sustained war-time of a small constant-speed motor which ro- 
mprovements involving new : “ ° pe ee j : af , 

. sequldimnad, we shall 4 glad capacity is a punishing test on the durability tates a stepped-cone pulley having ree 
to work with you now on and efficiency of every piece of contributing different diameters. Panels are withdrawn 
Ce Cee —— * equipment. The many Roots-Connersville Gas from the dip-tank by a string passing over 
quest. Booster units throughout the steel industry are the pulley. The three rates of withdrawal 

* faithfully holding up their end of the load be- used, 2, 3 and 4 inches per minute, were 
cause they have always been built to higher- : ' 
: “ 9 ; ‘ : found to give films of uniform. thickness 
than-ordinary. “‘R-C’’ production is dedicated ' 
to ‘‘making it hot for the axis” over the entire length of a 12 inch el, 
with a wide variety of surface coat 
ROOTS-CONNERSVILLE BLOWER CORP. lhe results obtained in the tests wit!) the 
309 Superior Ave. Connersville, Ind. dip-coater show that the thickness of coat. 
ing obtained depends on the viscosit, and 
the rate of withdrawal, if the tempe: ture 
is constant. Low viscosity or low  olids 
» : ; content, and slow withdrawal, lead t: thin 
. films. 
H, F. Payne, Industrial F ing, 
Vol. 19, May 1943, py 32. 


Baker Gas Furnaces 


TEMPERATURES UP TO 2400° F. 
WITHOUT A BLOWER Machinability and Output 


Condensed from 


AKER Blowerless Gas Furnaces "Screw Machine Engineerin 
are very low in gas consump- BY 5 


tion, noiseless in operation, [he elements affecting machinabi! ity are 
reach the required temperature rap- numerous — the material to be m: ined, 
idly and are equipped «ith thermo- the kind of cutting tool materia used, 
couple and accurate pyxcmeter. The the shape of the tool, the cutting lubricant, 
research departments of some of the the type of machine or process, et 
largest corporations have contributed Changes in tool material and form, he 
to making their high efficiency possible. bricants and tool set-up can account for 
There are 9 standard stock models an increase in production of over 1000 
ranging in size from No. 1 (Bench per cent. The right coolant alone can make 
type), which is 6” x 8” x a1 ", to a 30 per cent difference in output and de 


No. 24, which is 12” x 20” x 8” a 
illustrated. All provide ephioia: con- 


trolled heat up to 1900° F, 


termine the success or failure of the ma 
chining operation. 





I | ee ” 4 ” = - : . 
Model No. 5, 6 x 12 x 5”, is built Material: Machined 
especially for treating high speed steel. , ' si 
Gives uniform, controlled temperatures A change in the material machined makes 
up to 2400° F. ! wide differences in power required and pet- 
We stock one Hydrogen Atmosphere missible cutting speeds. Monel metal re 
furnace, No. 12, with a closed mufile quires from 1.8 h.-p. at the tool pout 
8%” x 15” x 2%” high. to remove 1 cu. in. per min., and has 4 
. + . ne . ) cent 
Special size furnaces built to your relative machinability of only 20 pet ' 
order. Write for descriptive folder based on Bessemer screw stock as 1 
and prices. Magnesium, on the other hand, requifes 


only 0.2 net h.-p. to remove 1 cu. @ 


BAKER & CO.. INC. per min. and has a machinability rating 


of 1000 per cent compared with Bessemet 

113 Astor se Newer N. J. | screw stock. 
The average run of carbon and alloy 
steels requires about 1 h.-p. at the tool 
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HARDENING CUTTER BODIES and HOLDERS with 





EXAMPLES OF WORK 
HARDENED IN THE 
0.K. TOOL COMPANY’S 
STEWART OVEN 
FURNACE 


rorts vary in size from 4 
nches to 15 inches in di- 
ameter and,in weight, from 
»w pounds up to 100. 


a 





dies of these milling cut- 
e heat-treated in the 
t Special Oven Furnace. 


“Our Stewart Special Oven Furnace is used primarily for hardening cutter 
bodies and holders,” writes Russel Young, Metallurgist at the O.K. Tool Co., 
Shelton, Conn. “The parts vary in size from 4 inches to 15 inches in diameter 
and, in weight, from a few pounds to 100 pounds. We can harden three 100- 
pound cutters in the furnace at one time. 

“The patented Stewart Seal-Tite doers at each end of the furnace enable us to use it as 


a manually operated, continuous furnace. Our work is loaded in the door at one end, pushed 


along manually, and taken out the door at the other end for quenching. It is fast, economical, 
and the work comes out clean. 





“Considering its size, our Stewart Special Oven Furnace handles an amazingly large volume 
of work. We estimate that it handles 50% more work than other furnaces of the same floor 
space. We have not spent one cent on repairs or maintenance to date.” 


Typical tool holder heat-treated 
at the O. K. Tool Company. 


This installation is typical of the industrial furnaces Stewart engineers are building 
every day to meet the specified requirements of manufacturers all over the con- 
tinent. In addition to furnaces especially designed to meet specific needs, Stewart 
also builds a full line of standard-type furnaces. 


STEWART VEST-POCKET HEAT TREATING DATA BOOK 
Write for Your Free Copy 


















a al Sixty-eight pages of charts, tables, diagrams and factual data on latest steel speci- 
0) athe Laele fications, characteristics and applications, heat treatments, heating time allowances, 
: rly Pie hardness and tempering conversion tables, carburizing, case hardening, cyaniding, 
s yee quenching notes, furnace capacity information, melting points of common metals, 
Mat : 7 as r etc. Handy, vest-pocket size. We will gladly send you a copy upon request. 
lai} Pi a 
| “i oe j A letter, wire or" phone call will promptly bring you information and details on STEWART Furnaces, 
| i : either units for wh ch plans are now ready or units especially designed to meet your needs. Or,if you 
i 4 i prefer, a STEWART engineer willbe glad to call and discuss your heat-treating problems with you. 
4 Tt. 
beat i STEWART INDUSTRIAL FURNACE DIV: of CHICAGO FLEXIBLE SHAFT CO. 
Nv “i 


Main Office: 5600 W. Roosevelt Road, Chicago, IIlinois 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Rd., So., Toronto 
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point to remove 1 cu. in. per min. and 
has a machinability rating of 50-80 per 
cent of that of Bessemer screw stock. For 
planing, a series of familiar materials 
had machinabilities that decreased in the 
following order (magnesium the most ma- 
chinable and Monel the least) : 

SAE 1315, cold drawn 
SAE 1120, cold drawn 
SAE 1320, cold drawn 
SAE 6140, cold drawn 


SAE 3120, forged 
SAE 1020, forged 


magnesium alloy 
bearing bronze 
aluminum alloy 
unmetal 
ree-cutting brass 
sheet hrass 





red brass SAE 2320, forged 
manganese bronze SAE 2345, forged 
cast iron copper, annealed 


| chronium-iron 

tool steel (1 carbon) 
nickel (grade “‘A’’) 
| Monel 


ordinary brass 
malleable iron 
SAE 1112, cold drawn 

rustless steel 
removed varies 


The amount of metal 


with the process — i.e. milling, drilling, 
planing, etc. Power requirements for drill- 
ing are higher than for turning or plan- 
ing. Generally speaking, milling requires 
even more power. 

Although long tool life is usually the 
most important objective, good surface or 
well-broken-up chips are also frequently 
sought. These, plus low power, are sel- 
dom compatible, so the engineer must se- 
lect the structure of the metal, the tool- 
shape, the ratio of feed to depth and the 
cutting fluid and system for the opti- 
mum results. 

Free cutting brass and leaded free-cut- 
ting steel combine these desirable factors. 
Low carbon steel produces stringy chips 
and lowers tool life; it should be ma- 
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Close tolerance requirements in ordnance, 


instruments, aircraft and other materiel 
add a function of increasing importance 
for KSG Silica Gel. The dehydration of 


compressed air for surface inspection of interiors 


and exteriors is a case in point. 


Available in a wide range of capacities, starting at 


20 cfm and built for continuous or intermittent 


operation as may be required, KSG Silica Gel 


Dryers meet every industrial drying need. 


4 For descriptive bulletins, specific information er 
med engineering assistance, address The C. M. Kemp 
a Mfg. Company, 405 E. Oliver St., Baltimore-2, Md. 
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chined as-hardened or cold drawn. The 
use of Bessemer screw stock (B1112 or 
B1113) increases permissible cutting speed 
20-40 per cent, or at the same speed in- 
creases tool life 500 to 1000 per cent, 
Medium carbon steel, hot-rolled or an- 
nealed, machines better than  similarly- 
treated low-carbon steel. The medium 
carbon grades machine equally well, 
whether hot or cold finished. Cold-drawn 
high-carbon steels (over 0.45 per cent C) 
should be annealed for best machining. 
Higher carbon steels produce the long. 
est tool life when spheroidized and the best 
finished when sorbitic. Hardness of the 
steel reduces the cutting speed almost di- 
rectly as the hardness is increased. 


Tools and Tool Materials 


Of all factors, the material of the tools 
has the greatest influence on production. 
High carbon tool steels are still used as 
finishing tools and on free-cutting metals, 
but the modern standby is forged and heat- 
treated high speed steel. 

Tungsten high speed steels and moly 
high speed steels are in use under WPB 
control. Of the molybdenum ste€els two 
grades are most popular — a 5.5 W, 4.5 
per cent Mo type and a 9 Mo, 1.5 per 
cent W variety. Coarse-grained cast high- 


speed steels are now available and well 
worth investigating in comparison with 
forged and heat treated types. Cast a!loys 
of the Stellite type are also used for sp<cial 
jobs. Cemented carbide tools have heavily 


increased in use. 

The use of tipped tools is an ir ipor- 
tant conservation measure. The for of 
the tool is also important. By cha.ging 
the side cutting angle alone when  . ‘ting 
uniform, ductile metals the tool life can 
be increased up to 500 per cent or th: cut- 
ting speed 50 per cent. 


The smoothness of the tool fac 
which the tips slide is directly relatcd to 


ver 


increased tool life. Lapping tools vith a 
220-grit diamond wheel or a 320 sili- 
con catbide wheel is well worth while. 
Nitriding high speed steel tools has also 
increased tool life, as has chromium plat- 


ing of certain types of tools. 


Cutting Fluids and Cutting Speeds 


Cutting fluids are more effective for 
producing good surface quality at low 
speeds than at high. The cutting speed 
greatly influences the quality of the ma- 
chined surface. 

At low speeds the finish is often poof, 
and a high rake, light feed and a cutting 
fluid consisting of an oil-containing sul- 
phur or chlorine should be used. For each 
structure a cutting speed is obtained at 
which a keen cut and burnished surface 
result. 

This speed is lowest for the hardest 
metals and highest for the softest. At this 
high speed (e.g. cutting steel with car 
bides), the cutting fluid plays little part 
in influencing surface quality. Even under 
normal cutting the chief function of the 
fluid is believed to be keeping the tool 
and work cool and prolonging the life of 
the former. 


—O. W Boston, Screw Machine Engineering, 
Vol. 4, June 1943, pp. 30-34, 36, 38, 40. 
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HOW TO SELECT THE 
RIGHT CUTTING FLUID 


1 For Machining Nickel Steel, and ductile steels generally, if the cuttinz 
= $$ operation produces a curling chip that bears heavily on the face of the 
cutting tool, use a cutting fluid high in anti-weld and anti-friction 
properties. Such properties are generally found in sulpho-chlorinated oi!s 

' containing some saponifiable material. If visibility and ease of inspection 
are also of importance the oil should be of the transparent type. Chillo 

oils No. 140 or No. 143 will be found particularly adapted for service of 


















this kind. 
3 
0 ? For Similar Operations but where transparency is not a factor and where 
) » the work warrants the use of a lower priced product of the sulpho- 
: chlorinated type, without saponifiable material, we recommend Cities 
I Service Grade A Cutting Oil. This oil has many satisfied users. 
h 
; 3 For Less Severe Operations these base oils can be had in milder concen- 
y =» trations to meet varying requirements—of tool life, finish, cost, etc. 
t- 4 if Maximum Protection Against Staining is a factor, or if a high degree of 
of = transparency is desired, in moderately severe operations, a mineral-lard 
7 oil in varying proportions, like Chillo Oils 1 to 5, will be found particularly 
in applicable for the purpose. 
it 
5 Where Cooling Is Of Paramount Importance—as in grinding operations 
rs ® -to assure accuracy and prevent distortion—oil-water emulsions fre- 
a ik quently are desired. This type of cutting fluid is also often selected for 
li- operations where cost is a deciding factor. We suggest Cities Service 
. Soluble Oil for these requirements. 
at- 
Call your nearest Cities Service Office today-—ask to have a Lubrication 
Engineer prove the value of these products on your own equipment. 
" There is no cost or obligation. 
ed FOR COMPLETE CUTTING OIL MANUAL, WRITE TO CITIES SERVICE 
“ OIL COMPANY, SIXTY WALL TOWER, ROOM 1695, NEW YORK 5, 
NEW YORK. FREE TO THE PERSONNEL OF USERS OF CUTTING 
a OILS. 
ing 
ul- 
ach 


et | , CITIES SERVICE OIL COMPANY 


his NEW YORK . CHICAGO 
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Cuprous Oxide Rectifiers 


Condensed from an 
Electrochemical Society Paper 


During the last fifteen years the electro- 
plating industry has changed to one of 
tanks holding several thousand gallons and 
current densities of several hundred am. 
peres per sq. ft. or more. This has come 
about through the development of chrom- 
ium plating, the low pH nickel bath, ano- 
dizing processes, electrolytic descaling and 
polishing and the use of large automatic 
equipment. These in turn, together with 
the high standards of war work have made 
automatic control essential. 





Rectitier Combinations 

By the use of cuprous oxide rectifiers 
high voltage a.c. current may be changed 
to low votage d. c. for plating, anodizing 
and similar processes. In addition to large 
units of 500, 1000 and 2000 amp. ratings, 
there are package units in 300 and 500 
amp. Sizes. As illustration of the possi- 
bilities of automatic control, take four of 
the 500 amp. 6-volt units which can be 
connected in the following ways: 


1. All in parallel, giving 2000 amp., 6 
volts. 

Divided into two sets, each set being 
connected in series, and the two sets 
connected in parallel giving 1000 
amp., 12-volts 


~ 


LL 


TTT ANH 


Over- and under-firing, as used by 


Dempsey in Car Type Furnaces, elimi- 
nates the “cold center” so inherent in the 
plain direct-fired furnace. In addition, it 
supplies faster heat, saves time and pro- 














EMPSEY 


INDUSTRIAL 


engineers is at your service at any 


duces excellent uniformity. Illustrating 
the range of operations for which they 
are suitable is a single unit now being used 
for production at temperatures as low as 
500°F., at 1200°F. and also giving good 
uniformity at 1800°F, (name on request). 
Write 


standard sizes. 


for bulletin’‘showing range of 


The Dempsey staff of heating 


3. All placed im series to give 500 amy 
24-volts. 

4. Three units in series to give 500 

amp., 18-volts with a 500 amp., 6 

volt unit idle. 

Each unit used singly, giving four 

500-amp., 6-volts units. 


aA 


The larger the rectifier unit required the 
greater the number of individual units 
used and of the combinations that may be 
had. The most common control is that 
of a definite time cycle to obtain a prede- 
termined thickness of plate at a prescribed 
current density. Each rectifier has a small 
magnetic starter with 110-volt, single-phase 
coil built into it. A delayed relay, or 
timer, placed on this coil, shuts off the 
current at the end of a given time. 


Nickel and Chromium Plating 

In plating barrel operations, if the cur 
rent demand for a cylinder is 400 to 500 
amp., an individual rectifier can be con- 
nected direct to each cylinder. A _ limit 
switch starts the plating. Removing the 
cylinder at a warning automatically resets 
the relay. In plating at 12-volts, with two 
rectifiers in series, the second delay relay 
could be connected after the first. 17 
work would be plated at a lower curren 
density for a short period, until the sec 
rectifier coming on raises it. At the « 
of the cycle, both units would shut 
automatically. 


no. Oo. = 


In hard chromium plating where 
treatments call for the use of. reverse 
rent first and then direct, a_ revers ng 
switch, controlled by a relay, may be in 
stalled on the d.‘c. line. When the o cle 
has started, the work will receive a rev: rse 
current for a definite time, then a di ect 
current at a given amperage so that at ‘he 
end of the cycle it has received a pred: er 
mined thickness of plate. 

In full automatic equipment the tim is 
controlled by the speed of travel thro igh 
the tank. To step up the current der sity 
in order to obtain a better plate the ti 
fiers could be divided into groups run: ing 
at different voltages. These groups dis 
tributed along the machine make a saving 
of bus bar over that required if the «ut 
rent came from one central point. 


Anodizing 

Anodizing requires the greatest amount 
of automatic control. Government specif- 
cations often call for a definite step-up of 
voltage and length of cycle. In chrom« 
acid anodizing, for a 500-amp.-42-volt unit, 
seven rectifiers would be connected in 
series, the first having a standard voltage 
regulator and the others, delayed relays. 
This would give seven steps of 6 volts 
each for control. Each unit can be fused 
for protection against overload. When 
the final voltage is reached, it would hold 
until the end of the cycle when all the 
units would be automatically cut off and 
the operator warned. Indicating lights 
show which rectifier is on and what the 











time. Without obligation, they will be 
glad to consult with you and make 
recommendations 


voltage is. ; 
If the first step required more than © 
volts, the first two units’ could be turned 
on and the voltage cut by regulators. I 
8-volts were used to start, the final voltage 
See Se aia ’ eee ares would be 38. If more were also needed 
DEMPSEY INDUSTRIAL FURNACE CORPORATION for the final voltage, a fixed resistance 
could be installed between the regulatof 
and rectifier and later by-passed, by the 
use of an automatic cut-out. 


based upon your 


own heat treating problems. 


FURNACES 


Combined 50 years’ experience building Dempsey and Gilbert & Barker Furnaces for all heat treating needs 
SPRINGFIELD «¢ MASSACHUSETTS 
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To prevent an overload on the surge ob- 
tained on the first step, a switch could be 
installed on the first two rectifiers so that 
on the first step they would come in paral- 
lel and then change to series hook-up. An- 
other way would be to use the eighth rec- 
tifier unit in parallel with the first step. 
When the second unit came on, the eighth 
unit would be automatically cut out. A 
disconnecting switch on the eighth recti- 
fier would disconnect it from the line. 

Sulphuric acid anodizing would use the 
same arrangement with fewer units of rec- 
tiers. due to the lower voltage required. 


~G. E:*Huenerfauth, Trans. Electrochemical 
Soc., Preprint 83-7, April 1943, 8 pp. 


Chromium Plating Dies and Tools 


Condensed from “Metal Finishing” 


Many kinds of tools and dies are chro- 
mium plated in the shop of the Delco- 
Remy Company at Anderson, Ind. Chro- 
mium plating increases the life of drills, 
taps and reamers used on plastic molded 
parts four-fold. Spinning tools used for 
brass do not tear the metal surfaces when 
chromium-plated. 

Plastic molds, after plating with 0.001 
inch of chromium, rarely require repolish- 
ing, whereas unplated molds required re- 
polishing at intervals varying from hours 


@FURNACES 


For Every Industrial Heat Treating Process 





THIS SMALL EF SPECIAL ATMOSPHERE FURNACE 
HARDENS 250 LBS. PER HOUR - - SCALE FREE 


While more widely known as “designers and builders of large production furnaces,” 
The Electric Furnace Company also builds numerous smaller continuous automatic units. 
These smaller furnaces incorporate the same expert engineering service and experience 
and the same ruggedness and refinements which characterize our larger units. 


The above rotary, scale-free hardening furnace 
is an excellent example. This comparatively 
small and inexpensive installation handles mis- 
cellaneous small and medium sized products 
sach as springs, bolts, screws, etc., at the rate 
of 250 Ibs. per hour. 


The complete unit consists of furnace, quench- 
ing equipment, automatic controls and an 
Eilfurno generator for supplying the protective 
atmosphere for scale-free hardening. 


With this equipment, the heat treating of 
miscellaneous small and medium sized parts 
and products is placed on a practical, con- 
tinuous, uniform and economical basis. The 
furnace has two doors and two quench tanks. 
The material is loaded into heat resisting alloy 
trays, carried around the furnace and dis- 


charged through sealed chutes to either a 
water or an oil quench. 


The drive is so 


arranged that the rotation of the hearth may 
be in either direction, thus by using opposite 
doors for loading, it is possible to operate the 
furnace in either direction and to discharge 
into either the oil or the water quench. 


This permits considerable flexibility as the 
material may be either oil or water quenched 
from the same equipment without moving the 
quench tanks or changing the quenching 
medium. By removing the material from the 
trays instead of discharging into quench tanks, 
this furnace can also be used for drawin®, 
annealing or other processes. 


For heat treating from 300 to 1700 Ibs. per hour, we recommend the EF Continuous 
Chain Belt Conveyor Type Furnaces which we build in five standard sizes. These 
furnaces handie all kinds of products ranging in size from small springs and 
machine gun cartridge cl.ps up to large track links for tanks and tractors. 


Send for additional information on the above and other types. 


The Electric Furnace Co., Salem, Ohio 








to a week or two. Chromium plated draw 
ing dies do not score the metal, thus re. 
ducing finishing costs and prolonging the 


life of the dies. Chromium plating of 
hydraulic rams on molding presses greatly 
reduces the rate of wear of the leather 
packing. 

Salvaging of over-machined parts, tools, 
and dies can be done at a cost of not over 
10 per cent of the cost of the part and is 
another of the important applications. It 
is estimated that salvage operations alone 
save this company many thousands of dol. 
lars a year. 

The solution used contains 40-45 oz./gal. 
of chromic acid and 0.55 to 0.65 oz./ 
gal. of sulfuric acid. The operating ‘tem. 
perature is 135-140 deg. F. and the cur. 
rent density is from 100 to 4000 amp./sq. 
ft., depending on the type of work. 

Conventional tank and current supply 
equipment is used. The generator should 
have a voltage rating of at least 15 volts 


Preparation of the Work 


The preplating treatment usually fol. 
lowed for steel parts consists of solvent 
degreasing and anodic treatment in the 
plating bath, after which plating is start- 
ed immediately. The anodic etching treat- 
ment is carried out at a current density 
of 200 to 300 amp./sq ft. for a neé 
varying from 15 sec. to 1 min., depen ling 
on the kind of steel. 

Areas not to be plated are stoppe. -off 
with rubber tape or lacquer, or both. \).’orn 
parts such as plug gages are first g: und 
0.003 to 0.004 inch undersize, plated « 002 
to 0.003 inch oversize, and then g: und 


to size. The low throwing power of -hro- 
mium make specially shaped anodes » <ces- 
sary for plating recessed areas or © oles. 
Latticed anodes built up to shape m 
lead or solder wires are preferred ~:ther 
than solid anodes made from lead et. 

Drills and reamers for plastic are usu 


ally ground 0.002 to 0.003 inch undersize, 
plated about 0.003 inch oversize, and 
ground to size. Drills and other ting 
tools for hard metals are plated with thin 
deposits of 0.0001 to 0.0003 inch, since 
thicker deposits will chip in this applica 
tion. Files are given a thin deposit of 
0.0001 to 0.0002 inch. They are plated a 
short time at a very high current density, 
e.g. a few seconds at 1000 to 4000 amps./ 
sq. ft. Plating cycle details are described 
for other typical gages and cutting tools. 


Finishing 

Heat treatment of parts has never been 
found necessary. 

The grinding of chromium presents some 
problems different from those encountered 
in grinding steel. The hard chromium % 
more easily ground with a softer, more 
tree-cutting wheel than might be used for 
grinding hardened tool steel. 

For chromium, an aluminum oxide wheel 
with about 60 grain abrasive and with @ 
fairly open bond is used. A wheel made 
with a refined grade of oxide, which has 
some of the impurities, such as iron oxide 
removed, does not heat up as much 4s 4 
wheel made from unrefined oxides. 


—D. A. Cotton, Metal Finishing, 
Vol. 41, 1943, pp. 343-347, 
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MALLORY Lee 


BR evraBiiry under brutal punishment is the 
irst essential for aircraft engine bearings. Increas- 
agly, they are called on to withstand greater stresses 
nd fatigues. But Mallory Bearings can— and do— 
take it”, as the daily performance of thousands of 
shter planes and bombers will attest. 


‘o hold up under the terrific pressures imposed by 
ombat conditions, Mallory Bearings must be finished 
0 an accuracy that even a few months ago was con- 
idered a laboratory dream. Today, thanks to bril- 
liant engineering progress in machine design, bond- 
ing and testing technique, Mallory Bearings and 
other parts silver-surfaced by the Mallosil Process 
are rolling off production lines, made with precision 
accuracy that meets the most exacting requirements. 


Mallory Bearings are made by the Mallosil Process 
. «« the Mallory method of bonding rare metals (such 
as silver) to base metal backings. The process is 
applied effectively to both ferrous and non-ferrous 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA 
Cable Address — PELMALLO 


Trademarks Reg. U. S. Pat. Off.—Mallosil, Rectostarter, Vibrapack 





metals ...even when heat treated... without 
affecting their physical properties. 


The Mallosil Process makes possible precision produc- 
tion, not only of bearings, bushings, pinion races, gear 
supports and other aircraft engine parts, but other 
applications in aircraft manufacture. Collector rings 
with Mallosil surfacing provide long, efficient service 
in the control mechanisms of bomber power turrets. 
Mallosil-processed copper coils, rivets, fuse clips, cir- 
cuit breakers and relay parts give longer and better 
performance in electrical and communications devices. 


Today, Mallory Bearings and other products improved 
by the Mallosil Process are given over to War effort. 
Tomorrow, those products will be available for 
peace-time development. And Mallory engineers will 
have a wealth of technique and experience to place 
at the disposal of every manufacturer who is plan- 
ning design improvements for high-speed motive units. 
Consult us. 
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ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 


SWITCHES, ELECTRONIC BQUIE MENT: CAN RENEE ORS UAE Ae Ae Oy ~ Andale dice. ARTE : 


SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 


PR MALLORY €&CO Inc 
ALLOR THE AVIATION-COMMUNICATIGN FIELD WITH WELDING 


TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
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Lead-Coated Steel 


Condensed from a Paper for the 
American Society for Testing Material: 


Complete outdoor tests of lead coatings 
on steel were made by Clarke in the in- 
dustrial atmosphere of Woolwich, Eng. 
The lead was deposited in a_ perchlorate 
bath on panels of sheet steel. 

While porosity existed in the 0.001 in. 
thick coating, the pores closed up or be- 
came filled and ineffective on continued 
exposure. At the end of three years the 
coating had become blackened and a slight 
degree of roughness had developed due to 
microscopic nodules of corrosion product. 
No rust was apparent, except at a scratch 
originally made through the coating; the 
rust was hard, dark and localized. Such 
apparent disappearance of pores did not 
take place in the thinner coatings. 

The author has a number of lead-plated 
panels exposed at 45 deg. on a roof 200 
to 300 ft. from a railroad in Detroit, 


586 


Mich. Plating was done in a lead fluo- 
borate bath with glue as addition agent. 
Some rust appeared on panels with 0.00025 
in. lead after 3 months and after 6 months 
an average of 6 per cent of the top sur- 
faces and 45 per cent of the bottom were 
rusted. 

After 1014 months the percentage rust 
was 7 and 73, respectively. Both top 
and bottom of the panels with 0.0005 
and 0.001 in. lead were substantially free 
from rust after 1014. months. On a ngarby 
roof a 0.0002 in. 
rust for about 7 

Two processes occur on the surface of 
weather-exposed lead-plated steel: the cor 
rosion of the lead coating and of the 
steel through the pores in the coating. 
As the coating is weathered away more 
pores are opened up in the steel. 


zinc coating prevented 
to 8 months 


Tests of Solid Lead 


One may expect that the rate of weath- 
ering of the electroplated lead would be 


of the same order of magnitude as that of 
solid lead. The Society's Committee B-3 
on Corrosion of Non-Ferrous Metals and 
Alloys exposéd vertically 9 by 12 by 0.035 
in. weighted panels in a number of test 
locations. After nearly ten years the cor- 
rosion products were removed and the 
panels reweighed. The weight loss per 
unit area, all surfaces included, has been 
recalculated into average decrease in thick- 
ness as follows: 














| Thickness 

Test site type of Years corroded, 

atmosphere exposed jin. X 10-* 
LaJolla Cal. | 

(foggy sea_coast) | 9.14 162 
Key West, Fla. 

(sea coast)  OFe. 24 217 
Altoona, Pa. 

(industrial) 9.25 267 
New York, N.Y. | 

(industrial near | 

sea coast) } 9.38 167 
State College, Pa. 

(rural) | 9.27 189 
Phoenix, Ariz. 

(desert) 3.85 | 95 











Compared with zinc, the performance 
of the lead was notable except in Key 
West and Phoenix, both of which attack 
zinc very slowly. Where corrosion was at 
all severe, the attack on lead was def- 
nitely less than on copper. Lead corroded 
more slowly than nickel only in at:nos- 
pheres high in sulfur trioxide. 

In England, tests made by Hudson with 
214 by 2 by 0.04 in. panels for 1 year only 
and by Friend with weighted rod: ex- 
posed for 7 years (near Hudson's Bir: xing- 
ham station), show the following rc-ults: 

















| Thick: ess 
Test site type of Years | corro: ed, 
atmosphere exposed jin. > 4 
Cardington (rural) 1 
Bournville (suburban) 1 
Birmingham (urban) l 
Birmingham (urban) 7 
Wakefield (industrial) | l 
Southport (marine) 1 7 
Comparison of the 1 and 7 ye ex 
posure in Birmingham seems to. shx that 
the lead sulfate etc. film formed ha: con- 
siderable protective value in this .tmos- 


phere. Data on the dust settling in the 
different locations shows all the English 
sites heavily contaminated. The amount 
of sulfur trioxide shows that probably the 
corrosion products were always sulfates. 


Galvanic Couple Tests 

Committee B-3 also made galvanic 
couple tests of the effect of porosity of 
lead coatings. Washers of different metals 
were bolted together so that the only metal- 
lic contact was between the washers being 
tested and the only surfaces subjected to 
the atmosphere were those of the edges. 
As the couples deteriorated during the 
tests the exposed areas did not remain com 
stant and it is difficult to draw definite 
conclusions, 

However, it appears that lead coatings 
protect the iron electrochemically better 
uncontaminated or seacoast atmospheres 
than in industrial. Chlorides in industrial 
atmospheres seem to increase the protective 
ability of the lead. In a strictly industrial 
atmosphere lead may actually accelerate 
corrosion of the steel. It was also show# 
that while lead is more anodic than COP 
per or nickel it is not comparable with 
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90 STANDARD forgings and castings 


of these Standard steel products lie 


the hidden qualities on which the 
men who man the subs depend. 

Acid open hearth steel, rigidly 
controlled through every phase of 
manufacture, imparts to Standard 


forgings the high physical properties 


And, beneath the surface 


that mean long service life in peace- 
time industry and may mean life 


itself in time of war. 





e STAN DARD 
STEEL WORKS 


DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
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Now. we're not being catty — but it is 
possible that some day we'll all be able to 
see in the dark. And when we say, “see in 
the dark,” we mean not only actual physical 
darkness—but also the ability to see beyond 
natural obstacles to sight. It is quite con- 
ceivable that the cathode-ray tube will be 
one of the implements to provide us all with 
cat’s eyes. A short decade ago, this now 
commonplace industrial tool was a rarity— 
a laboratory curiosity. Pioneered by the 
Allen B. DuMont Laboratories, the commercial cathode-ray tube 
of today is speeding production, reducing waste and helping 
make an all-around better product. 


To insure maximum reliability and durability under all 
operating conditions, DuMont depends on Callite Tungsten 
for welds, tungsten leads and other tube components. 


Callite research and Callite experience combine to assure de- 
pendable quality, uniformity and stamina in the manufacture of 
welds, lead-in wires, filaments, grids, plates and other metallur- 
gical products. If you have a problem involving the use of 
tungsten, molybdenum, silver, platinum and other metals of a 
similar character, why not consult with our engineers today? 


. 


. ee 
A DD Specialists in the. 


Jes manufacture of welds, lead-in wires, filaments, 
7 Ses grids, formed parts and other components 
oS for electronic tubes and incandescent bulbs. 


TEN CORPORATION 
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zinc. The porosity of the coating depends 
on the base metal and the structure of the 
lead deposit. Light burnishing and even 
scratch brushing assist in making thin lead 
coatings less porous. 


Indoor Exposure 


Indoor exposure of lead plated steel 
panels for six winter months in an unheat- 
ed house in Woolwich, Eng. showed nu- 
merous rust spots with a 0.00005 in. coat. 
ing, a few with a 0.0005 in. coating and 
none with a coating of 0.002 in. 

Solid rods, held horizontally in wood- 
en frames were immersed for 4 years in 
the Bristol Channel and for 3 years in the 
quiet, muddy and oily waters of the 
Southampton Docks, Eng. One inch on 
each end of the specimen was set in an 
“insulating” material. Results indicated 
that lead coating of the thicknesses covered 
by the new lead-plating specifications prob- 
ably would not protect steel long when 
immersed even in quiet sea water. 

Tests made on lead in contact with othe, 
metals show that under no circumstances 
should lead-plated steel come in contact 
with aluminum. Generally it should be 
kept away from zinc. Ordinarily it would 
not cause acceleration of the corrosion of 
copper, iron, nickel or tin. In seacoast 
atmospheres and in relatively noncorrosive 
rural and desert atmospheres these me 
are protected. In industrial atmosphe 
the lead may act either way, but in 
case is the acceleration of corrosion 
either the lead or the other metals rf 
nounced. 


-+ 


Physical Properties 


The physical properties of lead coati: 2s 
affect their usefulness in any particular 
application. The melting point of d 
is very low, the boiling point high. Furnes 
of lead oxide are formed at bright ed 
heat. High-temperature applications sho. ld 
be avoided as lead salts are very poisonous 

While a lead-coated steel sheet can be 
easily spot welded to plain steel, it cannot 
be to another lead-coated sheet. It can be 
soldered but with some difficulty. 

The electrical conductivity of lead is 
about 8.2 per cent of that of silver. It 
is used in connection with storage batteries. 
The corrosion products are poor conductors 
but are easily penetrated because of the 
softness of the lead underneath. 

Next to thallium, lead is the softest of 
all the heavy metals. Brinell hardness as 
low as 3 kg. per mm. has been found 
at room temperature. Plated coatings are 
harder. It hardens on cold working but 
self-anneals at room temperature. Lead 
plated parts that are to be handled roughly 
should have an extra thickness. This soft- 
ness is an advantage in the case of lead 
plated gaskets and packing rings. When 
hit with blunt objects the lead flows but 
does not crack. 

The tensile strength of lead is low — 
1800 to 3000 psi. — depending on the 
amount of cold work and the rate of test: 
ing. | However, lead plated sheets are 
easily bent without cracking. Lead makes 
a suitable coating on springs as it does 
not cause embrittlement of the base metal. 

The specific gravity of lead is about 
11.35. One cubic ft. weighs about 706 
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Our Modern Foundry Equipment 


and Skill is at Your Service - - - 


CE THEM IN A HURRY! 


* *& * If you need sand castings in a hurry we can help. 


Our modern foundry can be placed at your service immedi- 
ately for the manufacture of brass or other copper base 
alloy sand castings. 


Ample capacity and the latest equipment PLUS experienced 
men who have the “know how” for the production of close 
tolerance work will assure you of uniform high quality cast- 
ings with close grain structure. 

We can furnish castings rough, machined, polished or plated. 
Our own Tool Room and Pattern Shop are ready to turn out 
any necessary tools or patterns if your job is in the blueprint 
stage. We manufacture a standard line of valve bodies of all 
kinds — STREAMLINE pipe fittings for heating, air condition- 
ing, water works, plumbing and refrigeration use—OR TO 


YOUR OWN SPECIFICATIONS. 
lt you need castings in a hurry —WRITE US NOW. 


MUELLER 


SK mo SD Lo. 


b4 J bd 
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lb. A 0.0001 in. thick coating weighs 
0.094 oz. per sq. ft. 


Uses for Electrodeposited Lead Coatings 


Before the war lead plating on steel in 
this country was limited to a few uses such 
as storage battery fittings, boosters, adapters 
and linings of gas shells. Gas heater 
flues, brine tanks and linings for chemical 
apparatus were proposed. §Thicknesses 
of 0.003 to 0.005 in. are suggested as 
substantially nonporous. Lead plated nuts 
and bolts usually have a thickness of 
0.0005 to 0.001 in. and most ferrous 
metals 0.0005 to 0.008 in. 





These coatings have been more generally 
used in Europe for coil springs, gas mask 
parts, steam water heaters and packing 
rings. Steel sheet lead-plated to 0.00052 
in. is advocated there for roofing sheet, 
gasoline tanks and ice containers. Struc- 
tural members used in building railroad 
stations, tunnels and bridges and railroad 
screws, bolts and nails are lead coated in 
Germany. German railroads specify a 
0.012 in. coating on structural parts pro- 
viding an expected life of 10 to 20 years. 
Nuts and bolts usually have a thickness of 
0.005 to 0.001 in. 


—Gustaf Soderberg, American Society 
for Testing Materials, Preprint 
No. 30, June 1943 meeting. 
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WHEN YOU DESIGN 


NEW PRODUCTS 
WHEN YOU PURCHASE 
NEW ‘EQUIPMENT 


Specify JOHNSON. BRONZE 








Jor the 
ENGINEER 


Practical data on 
SLEEVE TYPE Bearings 
covering such topics as 
Design, Alloys, Lubri- 
cation, etc. Write for 
the complete set. 






W,, 


SLEEVE 


$92 


JOHNSON 


BEARING 
769 $. MILL STREET 


® When you tackle the problem of new 
designs or new equipment... start with 
the bearings. No other item in a motive 
unit carries the same high degree of 
responsibility. When you want smooth, 
quiet performance .. . long, trouble-free 
operation Specify JOHNSON 
BRONZE Sleeve Bearings. 

The first step is to call in a Johnson 
Engineer. Permit him to study your 
applications . . . to make recommenda- 
tions based entirely on facts .. . free 
from all prejudice . . . backed by more 
than thirty years experience. His knowl- 
edge covers the manufacturing of all 
types cast bronze, sheet metal, 
babbitt-lined and powdered bronze. His 
services are offered without obligation. 


Write today. 





BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 
















Creep Strength of Titanium Steels 


Condensed from 
“Archiv Eisenhiittenwesen”’ 


When adding titanium to steels with 
0.05-0.2 per cent C a maximum of creep 
strength was found, after quenching from 
2200 deg. F. im water and drawing to 
1110 deg. F., at 930 deg. F., for all carbon 
contents at a ratio of titanium:carbon — 
6 to 9. The magnitude of this maximum 
depends on the carbon content, the best 
values are obtained at carbon contents of 
more than 0.08 per cent. 

Addition of chromium to titanium steels 
enlarges the range of highest creep strength 
given by the ratio of titanium to carbon, 
Silicon steels have a comparatively high 
creep strength (about 25,000 Ibs. per sq. 
in.) only if the carbon content is kept 
as low as possible. By binding carbon 
to a special carbide forming element, ¢.,. 
titanium, silicon steels with high creep 
strength (more than 55,000 Ibs. per sq. in.) 
can be produced. 

Additions of molybdenum, vanadium, 
and tungsten increase the creep strength of 
titanium steels, The best obtainable values 


in this way exceed those maximum v:lues 
which can be reached with each allvying 
element alone. The titanium steels used 
in these experiments contained up to -— per 
cent Ti; the tests extended up to i250 
hr. 

P. Rardenhever & W. A. F scl 


Eisenhiittenw., Vol. 16, July 1942, Dr 38 


Die Forged Machine Parts 


Condensed from “Product Enginee 


e’? 
? 
. 


Die forgings are broadly classifie into 
4 sub-divisions: (1) Hammer die-fo :ings 


for more familiarly, “drop forgings’ (2) 
press die-forgings, (3) upset f ngs 
(those produced in swaging machines bull- 
dozers, forging rolls and cold-forgin  ma- 
chines). 

The most important advantage die 
forgings is their high strength, for with- 
standing impact stresses greater th. . the 


tensile and compressive loads for wich @ 
part is designed. Thus the size and weight 
of a part may be reduced 

Saving in material is further auginented 
by the ability to hold dimensional toler- 
ances closer than in a sand casting. Di- 
mensional precision is of the same degree 
as permanent mold casting. Die-forging 
flash, too, involves less waste than casting 
sprues. 

In deciding whether die-forgings should 
be specified, it should be remembered that 
the process is best for mass production, be- 
cause of high die costs. As to material, 
plain carbon and low-alloy steels with 0.1 
to 0.5 per cent C, copper and copper-base 
alloys, and aluminum alloys are the ms 
terials most commonly die-forged. 


Types of Die Forgings Compared 

Hammer die-forgings or drop forgings 
are formed by the impact of dies on the 
metal being worked. Parts requiring com 
siderable drawings are made on steam-drop- 
hammers; those of small size or flat, this 
shapes on a board-drop machine. With 
hammer forging multiple impressions 19 4 
die block can be made, and bar stock ca® 
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YOU WEAR ’EM DOWN 
LL BUILD “EM UP! 





Don't let the spare parts situation worry you. No matter 
how badly worn or damaged a part may be, put it back 
in service with arc welding. This is the kind of teamwork 
we'll have to use from now until the war is over. 


Harcote’s specialty is hard surfacing machinery parts, 
shovel teeth, scraper blades, farm implements —in fact, 
all kinds of applications on carbon steel, low alloy and high 
manganese surfaces. It makes parts last much longer than 


originally. Let Harcote save you time and money. Welding 
Procedures on request. 


The complete line of P&H Alloy Electrodes covers all 
needs for hard surfacing, resistance to wear, impact and 


abrasion, for welding stainless steels, 46% chrome steels, 
armor plate, etc. 



















































P&H builds a complete line of A.C. and D.C. 
Welders —all with single control. All P&H ma- 
chines are rated on W.S.R. which is actual 


delivered output. 


A new star has been added 
to P&H’s award for excel- 
lence in war production. 





























Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 
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be worked into the finished forging with- 
out preheating. 

Press die-forgings, formed by the pres- 
sure of dies in hydraulic or mechanical 
presses, are completed in one or more op- 
erations. Upset forgings are formed when 
bar stock is gripped between two dies. 
struck by a heading tool and shortened 
axially. 

Swaging machines produce work rapidly 
and within close dimensions, and are espe- 
cially useful for parts of small diameter. 
Forging rolls have many applications in 
which a reduced straight or taper section 
is produced. Cold-forging or cold head- 
ing is similar to upsetting and is an in- 
creasingly used alternative to screw-ma- 





“For extremely 


tool an 
Ampco 





high suria 


d bushing on ov pardened steel.” 


Metal in place ° 


chine work. 

Small die forgings weighing a fraction 
of an ounce can be made as press die- 
forgings. Small upsetting machines and 
swaging machines excel for small parts. 
Presses can be used to make die-forgings 
up to 25 Ibs. 


Design Rules 


Sufficient draft should be allowed to fa- 
cilitate removal of the forging from the 
die, but not so great as to increase machin- 
ing costs unduly. Forgings should be so 
designed that approximately equal volumes 
of metal are at each side of the parting 
line, and so that the die can be parted in 
one plane. 
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First hand opinions on AMPCO METAL 
show how to solve metal problems 


Engineers in the machine tool industry have a very high opinion 
of Ampco Metal, based on years of experience with this 
aluminum bronze as standard material. They have tested it 
under actual operating conditions and proved to their satisfaction 


that it has hidden reservoirs of strength and service. 


It outper- 


forms other bronzes, stands up under adverse conditions. Today 
over 90 machine tool builders use Ampco Metal as a matter of 
course — evidence of its general acceptance by the industry. 


You also may have metal problems. Parts may be failing, caus- 


ing costly production delays. 


You can safely profit by the 


experience of others by applying Ampco at these vital locations. 
Ampco’s strength, hardness, and wear-resistance make it highly 
desirable for use as parts material where service is severe and 
where safety depends upon unfailing performance. 


Familiarize yourself with Ampco Metal and see how it produces re- 
sults that reflect credit on your choice. Ask for bulle- 





DEPARTMENT MA-9 


METAL WITHOUT 


#, ca! a 
- arene saw _ . _ 


A N 


tin, ‘‘Ampco Metal in Machine Tools.’’ Free on request. 


AMPCO METAL,INC. ~*~ 


MILWAUKEE 4, WISCONSIN 





EQUAL 


All sharp inside corners and sharp ex. 
terior edges and corners should be avoided. 
Fillets commonly run from 3/64 in. mini- 
mum for small forgings to ¥ in. minimum 
for 100-lb. forgings. Abrupt changes in 
section thickmess should be avoided. Sec. 
tions should not be designed too thin to be 
readily forged. 

Location points for machining must not 
be close to die partings. Sufficient ma. 
terial should be allowed for machining at 
all points where finishing is necessary. Die. 
forgings can be coined cold to approximate 


. the finish obtained by machining and to 


achieve dimensional _ precision. Where 
large holes are to be drilled in forgings 
parallel to the die motion, the holes should 
be spotted by the forging dies. 

Material used for forging should have a 
fine-grained structure. The finished forg. 
ings should be free of scale. If to be used 
in vibration service the scale removal 
should be by shot blasting rather than 
pickling. 

Deep pockets should be avoided and re. 
cesses made as simple in shape as possible. 


Cc ie Product Engu 


Tutt, Jr., ring 
Vol. 14, Aug. 1943, pp. §25 
Substitute Solder for Cans 
Condensed from a War 
Metallurgy Committee Repo» 

In the four years 1935-1938, solder took 
22 to 25 per cent of the long tons of tin 
used in the United States. The maj:r uses 
were in dip-soldering automobile ra ‘iators 
and in soldering cans. Food cans, as a 
whole, required about 10 per cent a; much 
tin for the solder as for the hot-dip: ed tin 
plate then used. 

On cans for evaporated milk t!- pro- 
portion is greater. For ordinary f« od the 
sanitary can’ has solder only in side 
seam but those for evaporated milk known 
as “floated-end” have both ends dered 
on also, 

Before Pearl Harbor, the can-makers had 
satisfied themselves that a solder 97.5 
lead, 2.5 silver could be used on t!:< auto- 
matic can making lines. Radiator-ipping, 
it was found, could also be done wth such 
a solder, the silver content usually) being 


raised to 4 or 5 per cent. 

A solder of this type, usually contaiming 
about 0.25 per cent copper as well as 24 
per cent silver, has long been used by the 
Westinghouse Electric & Manufacturing 
Co. It was known that properly made 
joints were stronger soldered with this 
than with tin-lead. Therefore, in cases 
where only the adaptation of shop ted 
nique and the demonstration of mecham 
cal strength were involved, there were 00 
major barriers to the substitution. 


Health Hazards 


In the case of food cans, adequate provl 
that the solder did not introduce health 
hazards was required. The questions were: 
(a) Does the solder dissolve in the food 
so as to create hazard of lead poisoming: 
and (b) Do drops spattered accidentally 
into the can have poisonous effects whet 
swallowed ? 

The National Canners Assn. carried out 
an extensive program of examination 
the first question. Several makers 
out independent programs, and Dr. Cow: 
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Ou the Machining of 


Stainless Steel is ‘tough stuff’. That is 
what has won it a place on so many Specifi- 
cations. Naturally, Stainless offers machining 
problems. We know, because we are the 
largest makers of Stainless Steel and the only 
company making it exclusively. 


We know, too, that you may have new men 
who may not be familiar with Stainless tech- 
niques. For that reason we have printed 
“Shop Notes on Machining of Stainless 
Steel’’, to help your men doa better job. After 
exhaustive research and actual shop tests, 
this manual was compiled from the personal 
experience of our own machinists, specialists 
on Stainless Steel. (As a matter of fact, every 
man in the Rustless Iron and Steel Corporation 
is a Stainless specialist. 














That is his one job 
to manufacture and apply 
Stainless Steel.) 


Let us know how 
many copies of this 
manual you can use. 
They will be sent you 
without charge. ; 

If Your Problem Is 


Urgent . . . Ask 
RUSTLESS by phone. 


Call Wolfe 5400 
Baltimore, Maryland 











IF YOU WANT TO 
KNOW ABOUT 


STAINLESS... 




















USTLESS 


CORROSION AND HEAT-RESISTING 
STAINLESS STEELS 


RUSTLESS IRON AND STEEL CORPORATION, BALTIMORE, MARYLAND 


| Producing stainiess steer EFreluscuely 
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gill, at Yale, investigated the question of 
spatter pellets in a program financed by 
W.P.B. Particular emphasis was put on 
evaporated milk because of the large use of 
solder in that case and its importance in 
infant feeding. 

Cadmium or bismuth solders, which can 
be made with the tin content much below 
that of ordinary solder, were suggested. 
Cadmium was barred for food as it is toxic 
and moreover the supply would not be 
adequate. Experiments with bismuth proved 
that unless the seams were held under 
pressure while the solder froze, the joint 
would split. As there is ample silver for 
industrial use and its toxicity can be ig- 





CASTING 


itself into 






nored, the problem resolved 
that of lead alone. 

The upper limit of permissible dissolved 
lead in canned foods is 2 parts per mil- 
lion. Evaporated milk, orange juice, chop- 
ped green beans and corned beef hambur- 
ger were selected by the National Canners 
Assn. for study. These foods were pro- 
cessed as usual, in glass jars containing a 
disc of commercial tin plate with the edges 
coated with three silver-lead solders. They 
were stored for 9 months at 98 deg. F.— 
equivalent to 2 years’ ordinary storage. 
Data were obtained at 3 month intervals. 
None of the foods showed progressive 
pick-up. 


STAINLESS STEEL 
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Have you experi inced difficulty in obtaining stainless 


steel castings in special 
Are you using forgin 


“difficult” shapes? 
or fabricated parts which might con- 


ceivably be cast-—with Fonsequent savings in cost, man-hours 


and delivery time? 
If so, the changes are 


e can help you—as we have certain 


manfuacturers of mass-produced equipment for airplanes — 
because, we have developed a truly remarkable method of cast- 


ing stainless steel, centrifugally. 


When you are in our neighborhood, why not drop in and let us 
show you what we have done for others (call UNionville 2-4123 for 
an appointment), Or, if ygu can't get in to see us, send a brief descrip- 
tion (or sketch) of the castings, fabricated parts or forgings which 
you now use, together with notes on any special requirements. 

We will tell you frankly what we can do for you. And, natur- 
ally, you will be under’ no obligation. 


THE Only 


@ Lab 
and finished products. 


@ Dual foundry. . 
chine molding. 
e Centrifugally-cast castings. 
@ Heat treating of castings up 
feet in size. 


© Machine shop .--: ' c 
far finishing stainless steel. 
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ALLOY FOUNDRY WITH Au THESE - FACILITIES 


sratory control over raw materials 


both hand and ma- 


to six 


specially equipped 



















rela eit 


includ ng 


@ Improved cleaning ‘finishing which, 


Lustracast electrolytic 
leaves all surfaces bright. 


e Castings furnished rough, polished o 
fully machined... one ounce to two tons. 
@ X-ray and Geum ray inspectic 
@ Development of special alloys to meet 
unusual requ.rements. 

@ Technical consulting service. 
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Reaction with Specific Foods 


After storage, samples from the cans 
were analyzed and the amount of lead in 
parts per million calculated back to the 
pick-up of lead in sanitary and floated-end 
cans. The average of the three substitutes 
showed the average part per million lead 
to be: Corned beef—0.09; green beans— 
0.03; orange juice—0.08; evaporated milk 
—0.34, 

The Continental Can Co., in a similar 
experiment for 8 months, reported the fol- 
lowing results: green beans—0.03; corned 
beef—0.10; peas—0.03; grapefruit juice 
(12 months)—0.07. Grapefruit juice was 
also packed in actual No. 2 cans soldered 
with 70 lead 30 tin, 95 lead 214 silver 
24 tin, and with pure lead. After four 
months at room temperature the average of 
each was 0.07 part per million. Similar 
tests on tomato juice gave an average of 
0.13-0.14. 

The Pet Milk Co. found 0.16 part per 
million in evaporated milk stored 2 
months in cans soldered with 9714 lead 
244 silver solder. The Continental Can 
Co. found that evaporated milk stored 4 
months at room temperature in contact 
with solder discs, showed less lead than 
the original milk. After 8 months it 
showed from none to 0.02. This due 
compound of lead that 
precipitates tightly on the can wall 


to some protein 


Dr. Cowgill’s report on solder llets 
which might be spattered into th food 
proves that they cannot be regarded :s pre- 
senting a serious lead hazard. Rais, fed 
for 4 months on a diet containi:. 300 
parts per million of lead as solder cllets, 
showed no signs of lead intoxicat: \n. 

In addition to being safe for foo. cans, 


as proved by this evidence, it is no‘ d that 
the lead-silver solder, either at esent 
pegged prices or at normal one $ no 
more expensive in raw material « than 


the 60 lead 40 tin solder. 


H. W. Gillett, Information Rele No, 6, 
War Metallurgy Committe« uvust, 
1943, 8 mimeograph pages. 


Oil Viscosity and Cylinder Wear 
Condensed from "“S.A.E. Journal” 


Tests were undertaken to determine the 
influence on wear of piston rings and 
cylinder walls of automobile engines of 
only the viscosity of lubricating oil. Spe 
cial precautions were taken to eliminate 
all other variables. 

Tests were made with 6 oils ranging 
from a viscosity lighter than S.A.E. 10 © 
greater than S.A.E. 70. All the oils mum 
were blends of conventionally refined 
bright stock and neutral from a Pennsyk 
vania crude oil. 

Each oil was tested in a battery of 6 
single-cylinder engines operating undef 
conditions artificially controlled to simulate 
closely moderately heavy-duty road oper 
tion of automobile passenger-car engines. 
Runs were of 8-hr. duration. Before the 
start of each test the engines were Come 
pletely overhauled. 

The amount of iron wear in the cylindets 


was measured by evaluating the irom ca: 4 








tamination of the crankcase oil, adj 


to allow for the oil that had been lost t 7 


consumption, leakage, and sampling. 


c 











METALS’ AND ALLO® 









| 
\ 
{ 














e of 
nilar 
> of 


per 
| 2 
lead 
Can 
d 4 
tact 
than 
; it 
due 
that 


lets 
ood 
pre- 
fed 
300 
lets, 


ans, 
that 
sent 

no 
han 


. 6, 
ust, 
Bes. 


und 

of 
pe- 
ate 


35 











THE 


Pee eee ea 


» 5 ‘ % 
8 os z as % ih 8 


a ate, a 5. i 


FOR WAR TODAY—FOR YOUR PRODUCTS TOMORROW 


DIE CAST SHANKS 
FOR UNIFORM BUTTONS 












eee 


Jote the shanks on the buttons in the foreground 


The \Var Department has announced that all of the 
brass }:uttons on the overcoats and blouses of enlisted men 
in the United States Army will be replaced as quickly as 
possi!’ ¢ by plastic buttons with zinc alloy die cast shanks 
(th stration above shows Navy and Merchant Marine 
butt so made, also). The change will result in a saving 
of 3 00 pounds of metal this year by the Army alone. 





This saving will make everyone very happy—except, 
‘, the soldiers themselves. We are told that they 


poss! 
will |. .ve to sew their own buttons on, or get a girl friend 
tod« the job for them. After the change is made, however, 


the » en in khaki will find that the new buttons are on to 
stay. thanks to the strength of zinc alloy die cast shanks 
imbe.lded deeply in the plastic. 


7 DIE CASTINGS IN A 
SAFETY CAN ASSEMBLY 


The safety can, below, is a boon to the wartime conserva 
tion program. It is designed to facilitate the storing and 
dispensing of volatile and inflammable liquids. The leak- 


| Weert wi eiw'e'> oe 


This can can be filled or emptied in one minute 
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proof spout and fill-opening prevent loss by evaporation, 
and special perforated fire baffles in both openings prevent 
ignition of the can’s contents. 

The illustration reveals that the carrying handle, the 
spout assembly and the fill-opening hinge handle are all 
zinc alloy die castings. Because of the unusual shapes ob 
tainable through the die casting process, the number of 
parts is reduced to an absolute minimum. Smooth, easily 
finished as-cast surfaces are an inherent quality of the 
castings, as is the necessary strength to withstand hard use | 


40 SHELL FUZE BODIES 
CAST AT ONE TIME 


40 Navy 20 MM. shell fuze bodies are cast at one time 
on the “gate” shown here—at the rate of 3 “gates” a 
minute. This speed of production, plus excellent physical 
and mechanical properties, makes zinc alloy die castings ] 
adaptable for critical ordnance components | 
Does this, and the other applications on this page, give | 

| 











you a suggestion for improving your present war produc 

tion? Does it offer possibilities for consideration in your 
post-war planning program? We will be glad to send you 
complete descriptive literature on zinc alloy die castings 
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The results of the tests indicate that 
cylinder and ring wear in well lubricated 
engines decreases progressively with in- 
creasing viscosity throughout the range 
tested. The wear is almost inversely pro- 
portional to the kinematic viscosity. Fluid- 
film action appeared to be predominant 
through the major part of the reciprocat- 


ing cycle. 
—H.:A. Everett, S.A.E, Journal, 
Vol. 51, May 1943, Trans. pp. 165-169. 


Hardening Tool Steels 


Condensed from 
“Canadian Metals & Met. Industries’ 


Contrary to a somewhat general impres- 
sion, quality in itself is not being sacrificed 
by tool steel manufacturers. Even though 
it has been necessary to take vanadium 
out of all tool steels except high speed, 
they have not suffered in quality because 
other alternates are available. However 
there are certain factors which have a di 
rect bearing on the performance of tool 
steels over which users have control. 

Resourceful manufacturers have found 
that for wearing surfaces of cutting tools, 
dies, gauges, etc., the finer the finish, the 
better the performance. This finish is often 
further improved by chromium plating or 
nitriding. For beneficial results from this. 
the finish or the cutting surfaces of the 
tocls must be especially smooth. Also hy- 
drogen embrittlement resulting from ab- 
sorption of hydrogen from the acid bath 





should be minimized by tempering at 300- 
400 deg. F. after plating. In nitriding, 
immersion in a salt bath should not be too 
short. At least an hour is usually neces- 


sary. 


Heat Treatment 


In addition to good equipment, the tool 
hardener must know certain fundamentals. 
In estimating the hardening temperature 
the average of the largest and smallest sec- 
tions of the work must be determined. The 
hardening temperature range is from 50 
to 100 deg. F. and in general the lower 
third of the range should be used for av- 
erage sections up to 1 in., the middle third 
for those between 1 and 2 in. and the top 
for those over 2 in. 

Regularly shaped medium or large tools 
or intricate tools of any size should not be 
heated rapidly through the critical range 
or distortion may occur before quenching. 
The best guarantee against this is pre- 
heating thoroughly just below the critical 
range. Tools in the furnace chamber 
should be placed or supported so that 
sagging under their own weight cannot oc- 
cur. There should be circulation of hot 
air around and under the tools. 

With the possible exception of high 
speed steel, the mass of a tool should be 
uniformly heated throughout before quench- 
ing and soaked just long enough to get 
proper solution of the carbides. A con- 
servative rule would be about 20 min. per 
in. of the maximum dimensions of the tool. 
Soaking at hardening heat has generally 
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been over done. It causes excessive de. 
carburization and scaling, grain-coarsening 
and brittleness, decreased wear-resistance 
and even quenching cracks. 

Trying to quench the work just long 
enough is a critical procedure. Generally 
it is safer to quench to just above the 
temperature of the bath, but not over 
200 deg. F. Water and brine both should 
be about 70-90 deg. and oil baths between 
100-125 deg. F. High speed steel may 
be handled as an exception to this. Ap 
interrupted quench tends to minimize crack. 
ing and permits straightening of warped 
tools. In intricate tools, the quenching 
strains are unbalanced and may cause cracks 
or excessive warping. Various sections of 
the tools may be balanced by plugging 
holes or shielding corners. Only holes 
which unbalance the cross section should 
be plugged. 

The drawing or tempering should fol. 
low quenching immediately but not before 
the tools have approached room tempera. 
ture or breakage will occur. The longer 
the time at a given drawing temperature, 
the more strain-relieved the tool. Compat- 
ible with required hardness, it is better 
to draw a longer time at a lower tem- 
perature than a shorter time at a higher 
ene. A minimum basis for drawing time 
at heat is one hour per in. of thickness 
for carbon and low alloy tool stecls and 
two hours for high carbon, high chromium, 
hot-work and high speed steels. With 
high speed steels, double drawing is best. 


—H. B. Chambers, Canadian etals & 
Met. Industries, Vol. 6, June 1943, pp 26, 33 





TUNGSTEN 






METAL POWDER 


The high purity of Tungsten Metal Powder has now established its 





position as the production miracle in its uses for the manufacture of 
Tungsten Carbide Tools and Dies. 


The uniform purity and particle size of Tungsten Metal Powder is 
clearly reflected in the fine quality and long lasting service of these 
highly superior tools and dies, which are used in important metal work- 
ing operations at leading manufacturing plants producing war material. 


Our Research Laboratories have developed Special Grades of Tungsten 
Metal Powder which we are offering to the Carbide and the Electronic 








industries. The purities are above 99.9 Per Cent. We invite inquiries. 


REDUCTION 
REFINING 


96. Roanoke 


Continental Ore Co., 500 Fifth Ave., New York, Selling Agents 
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The Ideal Alloy for Springs 


The Riverside Metal Company announced the production of Beryllium 
Copper in 1933. Immediately the possibilities of Riverside Beryllium 
Copper as an outstanding spring material aroused the attention of the 
engineering world. But it took the ability of wrought Beryllium Copper 
to meet the highly exacting specifications of the Army, Navy and Air Corps 
to broaden its use. For, as a spring material, Beryllium Copper offers ex- 
traordinary advantages because of the invaluable properties it possesses: 
High fatigue strength, elastic limit and hardness; relatively high tensile 
strength and electrical conductivity; excellent corrosion and wear resist- 
ance; good resistance to room temperature creep and to galling against 
steel, plus a fabrication advantage which permits good vo of in- 
tricate parts and their subsequent aga ha an unprecedented degree— 
by a simple heat treatment. Riverside Beryllium Copper is now being used 
for spring purposes in aircraft, ships, tanks, guns, instruments, engines, 
motors, radios, telephones, telegraph and electrical control equipment for 
machinery and fire equipment. Riverside engineering and laboratory service 
is most important in cooperating with the development of devices where 
the use of Beryllium Copper springs are indicated, because it represents 
years of progressive ee in solving such problems. Riverside Beryl- 
lium Copper meets the requirements of A.S.T.M., B120-41T. 


Right now, more and better information on the use of wrought Beryllium 
Copper—for war or post-war products you are planning to manufacture— 
is available through the greatly extended research facilities of our technical 
staff. 
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Radiography of Light Alloys 
Condensed from “The Iron Age’ 


One of the most vital factors in making 
a radiograph is the subject of contrast. 
Radiographic contrast and quality rise as 
the voltage on the X-ray tube goes down. 

The most satisfactory X-ray technique 
for producing a ‘“‘contrasty” radiograph is 
that which results in the greatest photo- 
graphic density change between any two 
steps. A radiograph which shows up 
clearly all the extreme thickness variations 
of an unevenly shaped object looks good 
to the eye. Such a technique entirely 
washes out the minor changes in thickness, 
the smaller defects, the finer porosity, and 
usually' any chemical inequalities. 

There are two types of X-rays: the 
broad general range of wave lengths 
emitted by any X-ray tube and the narrow 
characteristic band emitted when voltage 
on the tube is up to or above the critical 
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valve for that particular target material 
Thus, with the copper and molybdenum 
tubes it is possible to produce the general 
X-ray with a superimposed bump of char- 
acteristic radiation of each. It is this 
bump which is supposed to bring the ex- 
tra benefit. 


Using an aluminum step tablet, three sets 
of radiographs were made operating at 12, 
24, and 40 kv. At 12 kv. general and 
characteristic radiations were emitted from 
copper tube, but from the molybdénum 
and tungsten targets only general or white 
radiation could be expected. 

At most voltages, the X-ray output in- 
tensity of a tungsten target tube far ex- 
ceeds that of any other material in com- 
mon use. Since its efficiency is so high, 
it would seem logical to adhere to the tung- 
sten target while demanding more flexibility 
as far as emission wave lengths are con- 
cerned. 


What is most urgently needed is a tung- 





sten target tube with extremely low fj. 
tration, yet one which will operate at high 
enough voltages so that use for general 
radiography and light alloy inspection will 
be economically feasible. 


—Robert C. Woods & C. V. Cetrone. 
Iron Age, Vol. 151, Mar. 25, 1943, 
pp. 52-58 


New Smoothness Test 


Condensed from 
“Mitt. Kaiser-Wilbelm last. 
Eisenforsch., Disseldorf” 


A new method is described which per. 
mits the determination for both highly 
polished and very rough surfaces the sur. 
face smoothness and curvature. It can 
be standardized and used in _ routine 
measurements in the shop. 

It consists in determining the quality 
as quotient between the light thrown into 
the microscope objective by the surface 
under bright-field illumination and _ the 
same under dark-field illumination. The 
reciprocal value is defined as a measure 
of the roughness. The method lends it 
self very well for determining the dif 
ferences of different surface treatments, 


J. Heyes & W. Lueg, Mitt. tse? 
Wilhelm Inst. Etsenjorsch,. Di lorf, 
Vol. 24, No. 3, 1942, pp 1-39 


Radiography in the Foundry 
Condensed from 
“Foundry Trade Journal” 


Non-destructive testing by radiography 
shows where the faults, if any, really ire— 
sometimes a quite surprising featurc —and 
at the same time leaves the casting ntact. 

Radiography is not new to the f. undry 
trade, and in fact radiographic ex.mina- 
tion of metallic articles was accom) ished 
about 1900, and by 1930 it was well es 


tablished as a method of testing in the light 
alloy field. Its more universal app! cation 
was, however, probably hindered the 
fact that whereas the short exposure times 
allowable before overheating, and the com- 


paratively low voltages used in the early 
X-ray tubes, would quite satisfactorily ra. 
diograph light alloys, they were of little 
use to founders of the denser non-ferrous 
and ferrous alloys. 


Equipment 

The latter require X-ray equipment of 
higher penetration ranging from 100 to 400 
kv. according to the thickness they are like- 
ly to encounter, or a radium source of 
gamma rays, corresponding to X-rays 
emitted by an X-ray plant operating at 
about 1500 kv. Industrial X-ray equip- 
ments capable of giving 1000 kv. are im 
use in the U.S.A. 

The results of X-ray and gamma fay 
examination are recorded on a photographic 
film, a radiograph, which provides @ 
permanent record. X-rays can also Be 
viewed on a fluorescent screen, when the 
record is non-permanent, and the results are 
noted by the radiographer at the time 0 
the examination. This method however, 
is only limited to thin sections of the heav- 
ier metals. 

A radiograph is obtained through the 
ability of a percentage of the Xa 
emitted by an X-ray tube or the gamma 
rays emitted by a quantity of radium © 


METALS AND ALLOYS 






Z 

















er- 
hly 


ur- 
ine 


lity 
nto 
ace 
the 
[he 
ure 
it 
dif. 
ser 


ort, 


39 





Good Technique . 





. . the penetrameter 


image is clear, the holes distinct . . . 


phy 


a sure indication of correct technique. 
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Proof positive 





| Faulty Technique .. . the image has 
| almost disappeared, the holes gone. 


of faulty technique. 
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METERS 


Required detail and sensitivity in X-Ray inspection of materials is a mathe 








matically exact specification . . . the radiograph should disclose a change 
in material composition, structure or density of 2% or less through the 


section where examined. 































Picker Penetrameters provide an infallible check upon sensitivity ... a 
means whereby definition may be exactly measured and technique accu- 
rately controlled. Examination of the penetrameter image in the radio- 
graph will disclose shortcomings of technique: if the image is clear and the 
holes sharp, the technique is correct. If, on the other hand, the holes are 
indistinct or disappear altogether, the technique must be faulty. The ex- 
amples shown here are evidence of the simplicity and reliability of the 


Penetrameter method. 


Picker Penetrameters are machined to standards of extreme preci- 
sion, conforming fully to rigid Army-Navy specifications. Each pene- 
trameter is identified by lead numerals indicating the metal thickness 
it is designed for. Furnished in various base metals, and either singly 
or in sets. Further details and prices on application. 
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pass through objects opaque to light and 
then to react on the emulsion of a photo- 
graphic film, the quantity of a radiation 
reaching the film being governed by the 
density and thickness of the object being 
examined. Thus, one inch of aluminum 
will not absorb the rays and consequently 
will not reduce their intensity to the same 
extent as one inch of copper, and the 
latter will not reduce their intensity to the 
same extent as two inches of copper. 
These variations of intensity reaching 
the film affect it to different degrees, 
resulting in what is called photographic 
contrast on the film. If the block of metal 
contains a cavity, another density will be 
recorded on the film. The smaller the 


cavity, the lower is this contrast, and the 
more difficult it is to see its image on the 
radiograph. 


Locating the Defect 

To know that a cavity exists in a cast- 
ing, though useful, is not sufficient to jus- 
tify the use of radiography. What is im- 
portant is to be able to determine its vol- 
ume and position in the casting. To as- 
certain the volume of the cavity three 


dimensions must be known. 


Of these, the 


two at right angles to the direction of the 
rays can be determined by direct measure- 
ment of the image of the cavity on the 


radiograph. 


In order to determine the extent of the 











The rapid acceptance of this instru- 
ment for metallurgical analysis is 
outstanding endorsement of its proven 
ability and consistent reliability. Over 
700 Slomin Analyzers are now in use in 
metallurgical laboratories. 

Electrode design, current efficiency 
and improved procedures reduce deposi- 
tion time formerly required by other 
systems as much as 25 to 40%. Under 
these high speed conditions hard, smooth, 
bright and closely grained deposits that 
firmly adhere to the electrodes are pro- 
duced, thus assuring good reproducibil- 
ity of results. Users report an accuracy 
of 0.01 to 0.04% for routine deter- 


minations, 
Each model is portable and enclosed 





Slomin High Speed Electrolytic Analyzers 
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in a welded steel case finished in acid 
resistant baked white enamel. The 
brushless motor is vapor tight and is 
therefore unaffected by corrosive fumes. 

Both models have an electrically 
heated, rheostat controlled beaker plat- 
form for adjusting solution tempera- 
tures, and voltmeters and ammeters so 
that detailed studies can be made. 

Each position of the two place ana- 
lyzer is a complete circuit that operates 
indepenc »ntly of the other. Conse- 
quently this unit can be used for the 
simultaneous determination of two 
samples having widely divergent char- 
acteristics. 

A laboratory manual of high speed 
electrolytic methods of analysis written 
by G. W. Slomin is sup- 
plied with each analyzer. 
Individual copies are 
available at $1.50 each. 
@ S$-29460 Slomin Electro- 
lytic Analyzer. One position. 


5 Ampere Model, with Heat- 
ing Plate. For operation from 


115 vole, 60 cycle circuits. 
Saree $155.00 
@ $-29462 Ditto. But for 


operation from 230 volts, 60 
cycle circuits. Each..$160.00 
@ $-29465 Slomin Electro- 
lytic Analyzer. Two posi- 
tions. 5S Ampere Model with 
Heating Plate. For operation 
from 115 volt, 60 cycle cir- 
cuits. Each.................$275.00 
@ S$-29467 Ditto. But for 
operation from 230 volts, 60 
cycle circuits. Each..$285.00 
HIGH SPEED 

ELECTRODES FOR USE 
WITH SLOMIN' ELEC- 

aad TROLYTIC ANALYZERS 


Bi. @ $-29632 Corrugated 
} Platinum Anode (Patent 
cS pending). Price subject to 

market. 

@ $-29672 Corrugated 
Platinum Cathode (Pat- 
ent pending). Price sub- 
ject to market. 


Literature on Request 


E. H. SARGENT & CO., 155-165 E. Superior St., Chicago, IIl. 
Michigan Division: 1959 E, Jefferson, Detroit, Mich. 
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cavity in the direction of the rays, the 
radiographer aims at a constant density on 
that part of the radiograph corresponding 
to the section of the casting it is desired 
to examine. This standard density is ob- 
tained by varying the time of exposure ac- 
cording to the density and thickness of the 
section. 

The extent of the cavity can be 
determined by comparison with a set of 
standard films. The location of the cavity 
in the castings may be found by one of 
three methods, all described by the author. 


—W. Gladwell, Foundry Trade J., Vol 
70, May 6, 1943, pp. 3-8; May 13, 
pp. 23-25; May 20, pp. 55-57, 54 


Testing Finishes 


Condensed from “Metal Finishing” 


Testing procedures applied to organic 
finishes in the laboratories of Servel, Inc., 
are described. Organic finishes on cold 
rolled furniture steel must withstand 12 
successive immersions in boiling water, and 
2000 hrs. immersion in aerated distilled 
water at 110 deg. F. Coatings are x 
quired to withstand an atmosphere wit! 
100 per cent relative humidity at 11 
deg. F. for 2000 hrs. 

Flexibility and adherence of coatings : 
judged by a bend test, in which pan 
are placed on a 14-in. mandrel and gi 
a 180 deg. bend. An impact test is a! 
used for this purpose. 

An effective test of the resistance 
coatings to cooking grease has been 
veloped. The test pamel is placed in 
fume cabinet with one-half of the par | 
masked. It is exposed to a concentrat 4 
fume mixture of cooking oil and but 
for 150 hrs. At the end of this expos 
there must be no line of demarcation 
tween the exposed and masked portion 
the finish, 

An effective abrasion test has also b 
developed. The tester has metal feet « 
ered with felt pads. These pads pass « 
the test panel with a reciprocating 
tion. 

With the pads saturated with rancid but- 
ter, the finish must withstand 150,000 
double strokes with the feet unweighted, 
and the same number with the feet carry- 
ing a 5 lb. load. The pads may be soaked 
in other agents likely to attack a finish, 
such as stale beer, lemorr juice, etc. 

Outdoor exposure tests are also made, to 
check resistance to atmospheric conditions 
and resistance of colored finishes to fading. 
An accelerated aging test consists of ex- 
posure of the samples in a dry heat cab- 
inet for 84 days. Every 14 days the panels 
are removed and submitted to the impact 
test to check for brittleness and loss of 
adhesion. 

Interchangeability of cabinet panels 
makes color control essential. A half-pint 
wet sample of the current batch of mate: 
rial is sent to the paint supplier before 
the batch is all used. Before a new batch 
shipment, a pre-shipment sample is provid- 
ed by the supplier and the shipment is 
not released until careful color matching 
tests have shown that the color of the 
new batch is satisfactory. 

Other tests regularly carried out include 
hiding power, per cent reduction, total 
solids, hardness, curing of film, distenst- 
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EVERY INSPECTION PROBLEM 


UNDREDS of high-powered G-E Industrial 
X-Ray Units are in daily use inspecting vital 
materials manufactured for the United Nations. With 
today’s increased production schedules it is necessary 
to insure quality, save time and cut rejects to a mini- 
mum so that the flow of essential war materials 
will not be interrupted. 
































G-E Industrial X-Ray Units are designed from the 
drawing board on up for industrial use. They incor- 
porate x-ray transformers and tubes, controls, and 
mountings especially designed for industrial service. 
Strength and durability are built into each unit to 
insure a maximum of uninterrupted service. 


G-E X-Ray offers you the services of its corps of 
industrial x-ray engineers who have a background of 
more than 20 years’ experience in applying x-ray 
examination in foundries, welding shops, aircraft 
factories, and other manufacturing establishments. 
They are aware of the production and inspection 
problems which are encountered in modern indus- 
trial practices. You can depend upon their recom- 
mendation as to which G-E Industrial X-Ray Unit 
will provide complete x-ray inspection in an econom- 
ical time. And if x-ray inspection cannot be applied 
ffectively and economically — they will be the first 
to tell you. 









| 1942, G-E X-Ray introduced the Semi-Automatic Unit which provides 
id, accurate production-dine x-ray examination of light alloy castings 
: metal assemblies. 
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; We are interested in a G-E Industrial X-Ray Unit to 

te : examine ‘ 

. 7 t 

Z : [] Aluminum-base castings. ..... inches thick. ! 

; i ; : 

y- ! [_] Zinc base castings.......... inches thick. ; 

P : [_] Copper base castings........ inches thick. 

ms ; ; i 

: [_] Iron base castings........... inches thick. i 

i 

be [_] Weldments [_] X-Ray Diffraction 

1g. ' Please have your engineer phone me for an appoint- 

=X ; ment at my convenience, ! 

ib- i 

els : Name ; 

ct i 

a : Title ; 

For more than 25 years G-E Engineers have designed - : i 

els and manufactured x-ray diffraction equipment. The G-E Company ! 

at XRD-1 Unit is the logical culmination of these years of ex- ; Cie Since ' 

a perience and it has been accepted by chemists, engineers, , y yr: i 

ail and metallurgists as unparalleled for precision research. " (Attach to your company letterhead} 
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THE ROLE OF THE X-RAY IN WINNING THE WAR... . ac ale 
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Our military medical authorities demand the protection of an 
x-ray chest examination for every inductee into the armed 
forces. Thousands of cases of incipient tuberculosis are thereby 
discovered and eliminated—cases which, under the rigorous 
conditions of warfare, would develop into active sickness. This 
care in selection has given Uncle Sam the “‘fittenest, fightingest 
army” ever assembled. 

After the war, it will be usual for school groups, large employee 
groups, perhaps entire populations, to receive the benefit of 
such x-ray examinations. 

Thus, this miraculous tool of modern science, which is con- 
tributing so much to the winning of the war, by selecting men 
and materials fitted for the jobs they have to do, is going to 
contribute importantly to the better world after peace is won— 
a healthier world, also made happier by the material contribu- 
tions of science. The use of x-rays in research, processing, and 
inspection, stimulated by the training of thousands of skilled 
x-ray technicians and the development of marvelous new x-ray 
instruments, will open wide horizons in many fields in the 


post-war world. 








THE X-RAY TUBE IS THE HEART 
OF THE X-RAY MACHINE... 
The majority of leading makes of X-Ray ap- , 
paratus are equipped with Machlett Tubes. 


“ MACHLETT 
—Lavoratores./ne. 


SPRINGDALE 

















CONNECTICUT 

















LARGEST PRODUCERS OF* X-RAY TUBES 
X*RAY TUBE SPECIALISTS SINCE 1898 





























bility, cold checks, and general workability. 

Since most of the company’s war products 

will be exposed in salt-laden atmospheres, 
a salt spray test is also applied. 

—G. E. Stedman, Metal Finishing, 

Vol. 41, 1943, pp. 391-394. 


The Mercury Cracking Test 


Condensed from 
“Sheet Metal Industries’ 


Widely divergent results have been ob- 
tained in the mercury cracking test due to 
the non-uniformity of procedure. Also. 
many using the test have not realized that 
it can not be used to assess probability of 
service. With these factors in mind, the 
author sketches the desirable features for 
a standard mercury test. 

Degreasing must be carried out but the 
exact method will be a function of the 
nature of the lubricant to be removed. The 
details of pickling must be specified as 
differences in pickling will affect the re 
sults of the mercury test. A 30-45 se 
treatment in cold 30 per cent HNO, 
recommended. 

Provision must be made for a sufficient 
large volume to be used in proportion 
the surface to be treated. This dip is 
be followed by instant transfer to a cle 
water rinse Tarnish must be guard 
against as it seriously aftects the met 


test. 


Mercury Treatment 

The present diversity in composition 
the mercury bath is unjustified. A solut 
of 1 per cent of the crystalline mercur 
nitrate im water containing 1 per « 
HNO; is recommended. 

The best method of preparation is 
moisten the crystals with the nitric 
then to add the water. Heating shou! 
avoided. The temperature of the 
is very important; 17 deg. C. is re 
mended with 20 deg. C. as a high | 
The matter of replenishment is essen 
The analytical control worked out by 
ser (METALS AND ALLoys, Aug. | 
p. 238) is suggested. 

The time of immersion is also import.nt 
Although the amount of metal dissolved 
is simply proportional to the time, further 
cracking action is small after an immersion 
of 20 min. Therefore, a standard im- 
mersion time of 20 min. is recommended. 

The effect of a resting period between 
removal from the mercury bath and the 
volatization of the mercury is important. 
The best way to achieve uniformity would 
be to insist on immediate drying and heat- 
ing, although slight variations in inct- 
dence of cracking may be found caused by 
the varying speeds with which the rins¢ 
and drying are carried out 

Although the effect of heating tempera- 
ture has been imperfectly explored, a tem 
perature of about 260 deg. C. seems suit 
able and least likely to disturb results. 
Not less than 100 ml. of solution should 
be allowed for every 50 sq. cm. of suf- 
face as otherwise depletion is rapid and 
local exhaustion may occur. 

All tested articles should be considered 
scrap, even if no cracking has occurred, 
and must not be subsequently used. 


~R. G. Johnston, SAcet Metal Ind., 
Vol. 17, Apr. 1943, pp. 645-647. 
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Machine for Testing Wood’s Toughness 


\ machine for testing the toughness 
wood, recently developed by the U. S. 
st Products Laboratory, is now made 
Saldwin-Southwark Div., Baldwin Lo 
tive Works, Philadelphia. It discloses 
ible physical weakness in wood more 
rately than by density and other physi- 
roperty tests usually made. 
-nown as the F.P.L. toughness testing 
hine, it has proved popular in the 





wooden airplane industry and may be 
useful in laminated plastics. | Compres 
sion defects resulting from proud wood 
and decay which might not be discovered 
by usual inspection methods, can be re- 
vealed. Wood toughness depends on the 
relation of tensile to compressive strength. 
When “tensile ‘streagth®is ‘high for a ‘given 
density, the compressive strength is low, 
and when tensile strength is low, com- 
Pressive strength is high. Small changes 
in the ratio of tensile to compressive 
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strength are accompanied by substantial 
changes in toughness. Incipient decay in- 
fluences toughness before its effect is in- 
licated by density. 

The toughness machine operates by a 
falling pendulum, which breaks a wood 
specimen supported as a simple beam load 
ed in the middle. The machine has 15 
different loading capacities and three speeds 
to rupture the specimen. Indications of 
the machine are converted into the num- 
ber of inch-pounds of energy that are ab- 
sorbed in breaking the sample. The ma- 
chine must be used in conjunction with 
visual inspection to eliminate compression 
wood as well as diagonal and spiral grain 

In the accompanying photograph, at the 
right, the machine is in position for the 
test; at the left, after the test is com- 
pleted. 


Bonding for Metals, Rubber, Plastics, Etc. 


A method of bonding metal to metal, 
or rubber, synthetic rubber, plastics, leather 
or wood to metal, or to each other, with 
a bond usually stronger than the mate- 
rials themselves, is amnounced by U. S§ 
Stoneware Co., Akron, Ohio. The process 
‘“Reanite,” is suitable with most all metals: 
Iron, steel, stainless steel, magnesium, 
aluminum, aluminum alloys, copper, bronze 
and brass. Surfaces to be joined are 
brushed, sprayed or dipped with Reanite 
After drying, mild heat and pressure are 
applied. 

The Reanite joint is unaffected by fresh 
or salt water, is non-corrosive to metals, 


has excellent corrosion-resistance in itself 
and high dielectric strength. Its strength 
over a range of —40 deg. F. to 300 deg 
F. is stronger than bonds by conventional 
processes. 

Present uses include fabrication of ai: 
plane, sub assemblies, motor mounts, sound 
and vibration damper assemblies, instru 
ment mounts, composite metallic and plas 








tic units and others Future uses fore 
seen include pre-fabricated housing units, 
metal-clad plywood for kitchen cabinets, 
boats, airplane assemblies, etc 


@ Dies of tool steel composition made 
by powder metallurgy are now in success- 
ful commercial use. Their cost is in ex- 
cess of ordinary powder metallurgical 
pieces, but considerably less than the cost 
of the dies they replace. 
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Andrews | 





Sure the pilots have to be good, but so do the ships 
under them. Manufacturers specify our aircraft steel 
because it meets fully exacting specifications. We are 
proud to have a part in the production of the fighting 
steel which will help bring victory to America and her 
Allies. Aircraft alloy and carbon steel is produced in 
sheets in a wide range of sizes and thicknesses to meet 
specifications AN-QQ-S-685 (X-4130). AN-QQ-S-686 
(X-4135). AN-QQ-S-756 (X-4340). AN-S-11 (SAE 
1020-1025). AN-S-12 (NE-8630). AN-S-22 (NE- 


8635). Complete information will be sent on request. 















The Andrews Steel Company produces a limited range of aircraft quality alloy plates, 
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Bench Heat-Treat Tool Room Furnace 


A versatile new tool hardening and 
carburizing furnace for the tool room, 
called the “Cub,” is being turned out by 
Industrial Furnace Div., Lee Grinder Co., 
4708 Armitage Ave., Chicago. It is a com- 
pact electrically-heated bench unit for use 








with accelerated carburizing salts, design 
ate if a maximum temperatut 
1600 deg. | 

The control unit combines switch, n 
netic circuit breaker and voltage cont: 
The work is at all times insulated f: 
contact with air. 

It can be operated intermittently or « 
tinuously on any 110-130 volt circuit, t 
perature being constant. There are no 
spots. The salt is heated uniformly 
when the level of the bath varies wid 

Dimensions are 13% in. in diam., 11 
ugh. The seamless, corrosion-resistant 

4 


loy pot ts 6 in deep by 6% in. in d 


Weight is 25 lbs 


@ Increasing public and retail confide: ce 
in jewelry palladium as a white precious 
metal alternate for war-needed platinun: is 
noted in a survey of Fifth Ave., New York, 
stores, conducted in behalf of Baker & 
Co., Newark refiners. A similar attitude 
is reflected in many smaller stores through- 
out the country. Many find it difficult t 
keep up with demands for palladiun 
gagement and wedding rings. 


Abrasive Belt Grinders 


A new improved 6 in. Wet-N-Dri 
ibrasive belt grinder has been placed on 
the market by Hammond Machinery Build- 
ers, Inc., 1646 Douglas Ave., Kalamazoo, 
Mich. Among its many features are a new, 
heavy, large cast base and larger sludge 
pan and new pulley-motor mountings, 
easily adjusted from outside the bas: 

The machine can be adjusted from ver- 
tical to horizontal while running, as cao 
the belt tension and tracking device, by two 
convenient handles. 

Squaring, champfering, forming cadil, 
grinding flat surfaces, rounding, polishing 
and removing shaper marks are a few of 
the operations done on abrasive belt grind- 


ers. 
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charts to 
simplify heat 
calculations 


Furnace designers and operators 
can save time by using the 10 
full-page charts in this new book. 


Send coupon for your free copy. 


off the presses: a 16-page book of charts 
rapid calculation of cold-face temperature 
| heat loss and for selection of efficient re- 
tory and insulating materials. It contains 
ful information on the conductivity of the 
ctory materials commonly used in indus- 


furnace construction. 
is new book enables the furnace designer to: 


Determine cold-face temperature and heat loss 
when hot-face temperature, thickness of wall and 
conductivities of the materials are known. 


2 Select materials and thickness of wall to give 
desired cold-face temperature or heat loss when 
hot-face temperature is known. 


3 Compare efficiency of two or more materials or 
combinations of materials. 





THIRD WAR LOAN IS ON 
Back the Attack with War Bonds! 


LUMNITE 


FOR 1 
REFRACTORY CONCRETE | 
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The 10 charts give data for walls of two or 
more components as well as for walls con- 
structed with a single refractory material. The 
curves are plotted in terms of conductivity 
factors (K), and can he used in designing for 
most refractory and high-temperature insulat 
ing materials. Calculation of curves was based 
on A.S.T.M. 
Calculating Heat Loss through Furnace Walls.” 


“Recommended Procedure for 
A chart of K-factors for several types of re- 
fractories is included. 

Fill out and mail the coupon now for yout 
free copy of “Heat Transmission Through 


furnace alls.” 
| Walls 





The Atlas LUMNITE Cement Company 
(United States Steel Corp. Subsidiary ) 
Dept. M, Chrysler Building 
New York 17, New York 

Send me copy of “Heat Transmission Through 


Furnace Walls.’”’ 








Name 













Company 








Address. 
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FISCHER & PORTER 


urnace 





FISCHER & PORTER CO. 


669 COUNTY LINE ROAD 


Flow Guide 


...Mmeasures gas flows 


accurately 


... helps maintain proper 


furnace conditions 


The critical flow rates of gas and air 
to inert gas generators are accurately 
measured by the “Furnace Flow-Guide.’ 
[t warns the operator immediately of any 
change by means of the visible float 
which moves up or down in direct pro- 
portion to the flow rate. Its accuracy 
is guaranteed by the _ precision-bore 
PYREX metering tube, fashioned by 
the exclusive F & P “Glo-Tech” process 


Che metering tube is also non-corrosive 
ind transparent, so that the operator can 
tell when dirt accumulates or interferes 
The 


Flow-Guide” is readily cleaned without 


with accurate readings. “Furnace 


removing it from the line. 


Flow pulsations are dampened by the 
oil dashpot attached to the bottom fitting 
of the meter. 


The “Furnace Flow-Guide” is moder- 
ately priced and easily installed. It tells 
your operator exactly what he is doing, 
and standardizes the results you will ob- 
tain from day to day in your hardening 
and annealing processes. For full infor- 


mation write for Bulletin 30-C. , 











F.P 
ROTAMETERS 


HATBORO, PA. 














Spot-Welding Field Repair Cart 


A self-contained field repair cart for 
repair spot-welding of steel parts of an 
airplane on the spot has been developed 
by Progressive Welder Co., Detroit 12. 
Equipped with an electronic timer and 
wide selection of both air-operated and 











manual Cart 


guns, the 


do most all spot welding jobs on stain 


less and other light gage steels. 


“tong type 





Refrigeration of transformers, cables 
and guns eliminates the need for external! 
connections, the . 

Frostrode”’ unit being 
cooled. The refrigerant circulates a coo ant 
through transformer, cables and guns. ‘he 
only needed connection to the cart 
power lead. 

Cables are of the Progressive (F H) 
concentric kickless type. A large va iety 
of electrodes may be mounted in the ; ..ns, 
and it is possible to weld in almost ny 
position. 


water condenser in the 


refrigerating 


@ A new method of protecting fine cu ‘ing 
tools in shipment and storage w Je- 
veloped by the Robert H. Clark Co 124 
Sunset Blvd., Los Angeles. The com pany 
does not make them, but passes alon: the 
idea. The new lightweight container em- 
ploys two softwood blocks in a card oard 


box. One block is drilled to serve as a 
base for the cutting edge of the tool, 
while the other is drilled to fit the shank 
After shipping, the container can be used 


as a handy tool crib for storage. 


Vibration Fatigue Testing Machines 


An addition to their line of vibration 
fatigue testing machines, Model 100, has 
been added by the All American Tool & 
Mfg. Co., 1014 W. Fullerton Blvd., Cit 
cago. It will handle parts or assemblies 
up to 100 Ibs. The table has an area of 
15 x 18 in. and has 115 tapped holes 
for bolting on objects. Table movement 
is horizontal. 

The frequency is adjustable while the 
machine is running, from 10 to 60 cycles 
per sec. (600 to 3,600 vibrations per min.). 
and is recorded on an electric tachometet. 

It is designed for use in laboratories 
or inspection departments to test fabricated 
airframe and :aircraft engine parts, nawigs 
tion instruments, radio and _ electronic 
equipment, molded plastic parts, foundry 
cores to determine strength, packaging © 
determine resistance to vibration, etc. 
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FIVE BRICK 


FOR PEAK PRODUCTION 


Armstrong’s Insulating Refractories Can Stand 
the Stress of Capacity Operation 


EARS of service in the field have proved the 

dependability and durability of Armstrong’s 
Insulating Fire Brick. These qualities are of the 
utmost importance when you’re striving for peak 
production. This is especially true of batch or inter- 
mittent type operation because of the severe condi- 
tions resulting from frequent and rapid changes in 
temperature. Armstrong’s Brick have proved they 
can stand this service. 

All five of Armstrong’s Lightweight Refractories 
(for temperatures from 1600° F. to 2600° F.) com- 
bine efficiency and long life. They have high physical 
strength, low thermal conductivity, unusual resist- 
ance to spalling, low shrinkage. They heat fast and 
cool fast, thus saving fuel and time. 

Armstrong’s engineers—with a background of 28 
years’ experience with lightweight refractories— 
will gladly help you select 'the right brick and 
method of application for your equipment. Write 
today for the complete facts. Armstrong 
Cork Company, Insulating Refractories De- 
partment, 5509 Concord St., Lancaster, Pa. 











BE’ IRNSTROVG'S INSULATING REFRACTORIES 
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URRENT RAPID BATCH MIX 


“LANCASTER” PRECISION IS THE 
“PRICELESS INGREDIENT” IN MIXING 


FOR POWDER METALLURGY... 
FOUNDRY SANDS .. . REFRAC. 
TORIES... “Lancaster” Mixers pro- 
vide the precision and dependable 
uniformity that improves man-hour 
productivity .. . help conserve critical 
materials simplify processing 
methods. 


The basis of the “Lancaster” Sys- 
tem is counter-current mixing on a 
horizontal plane PLUS balanced mull- 
ing action, Particles are uniformly dis- 





Henieminc od 


\ 
\ 


Lancaster Mixer, R 
Symbol EMG-4, \ 
closed pan type, 

fitted with full > 


batch stationary 
hopper. / 


/ 
[ 


LANCASTER IRO 


BRICK MACHINE 


LANCASTER, 





PENNA., 


tributed regardless of variations in 
size, weight or physical characteristics 
. . » Segregation is avoided . . . liquid 
additions dispersed with startling per- 
fection. 

In war essential industries, “L’’ 
Mixers are providing that priceless in- 
gredient—precision mixing. They are 
available in 9 unit sizes and 32 
models. Recommendations to suit 
your individual requirements submit- 
ted promptly upon request. No ob- 
ligation. 


Ba ee ee 


! 
/ 


’) Lancaster’s Scientific Mixing 

System . . . a counter-current 
¢ action set up by clockwise rota- 
\ tion of the pan and counter- 


\ clockwise rotation of the mix- 
ing star equipment, 


i 
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New Projector with Larger Lens 


A new model of Wilder projector, con- 
taining a 2 in. diam. condenser in place 
of the previous 114 in. diam., is announced 
by George Scherr Co., 128 Lafayette St., 
New York 13. This provides a larger beam 
of parallel light, permitting use of larger 





diameter lenses in the lower-power series 
The diameter of the new-10 X lens is 
14g in. and that of the new 20 X lens, 
13/ 16 1n. 


There are also a newly designed, full) 
enclosed head, with a more streamlined and 
better ventilated lamp house. Spiral gears 

now used in the focusing motion an 
the lenses are set im larger and heavi 


nouns 


@ A compound made from Ameripol 
synthetic rubber, can be bent at an angle 
of 90 deg. around a half-inch rod at —7 
deg. F. It is used in construction of bolte: 
tanks for storage of high octane gas an 
The tanks are made fro 
sheet metal with sealing strips of the sy: 


iromatic fuels 


thetic rubber 1 3/4 in. wide and 3 
in. thick, placed where the sheets are bolte 
together, with half-inch bolts, assuring 
perfect fuel-tight seal. This synthetic ru 
ber is of the highest solvent resistant typ 
states B. F. Goodrich Co., Akron, O. 


“Jam Riveting” Saves Manpower 
‘Jam riveting’ is a new process deve 
oped by Curtiss-Wright Corp., 30 Rock 
feller Plaza, New York, at its Buffalo 
plant, which, when applied fully, wil 
cut by 40 per cent the number of 
man riveting teams. It eliminates th 
“bucker”” of the team as did the “gang 
previously, and is more ef 
fective than the latter. It combines fle» 
ibility and speed in driving warplane rivets 
and insures more uniform quality of work 
with less rejections and salvage. 
It consists of a regular vibrator with 
added attachments, so that its action 1s 


controlled automatically by the “‘travel 


squeezer — 


of the driving set. It is designed 
work on curved cowling, etc. where gang 
or individual “‘squeezers” cannot operate 
One adaptation is a hand tool vibrato 
with adjustable depth timer attached to 4 
hinged yoke. The second is a_ vibrator 
adapted to a special yoke fabricated from 
cold-rolled steel and mounted on a pedes- 
tal. 
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SECRET WEAPON 


A Typical Furnace Application 


tof Surface Combustion Radiant Tubes 


i Surface Combustion gas- 
fired radiant tube is a revolution- 
ary production tool. It is a very fast, 

ery accurate heating element, easily 


ontrolled and with a high output. 


The long and highly radiant luminous gas flame, 
vhich is a result of streamlining the flow of air and 
jas in parallel formation, without turbulence, is so 
produced to extend practically the entire length of 
the tube. A uniform, radiant heat from end to end is 
the final result. 


® A negative pressure or suction is produced by the 
eductor at the discharge end of the tube. This makes 
it impossible for the products of combustion to escape 
into the furnace, should a leak develop in the tube. 
Hence, where special atmospheres are needed, ex- 
pensive alloy muffles are no longer necessary. 


& The results obtained are such an improvement over 
old heat treating methods that more than a total of 
55 miles of these tubes have been installed in the 
majority of plants where refined heating is now prac- 
ticed. They are used in practically all heat treating 


A 
a 






OF INDUSTRY 





processes: Malleableizing, Bright Annealing, Bright or 


Clean Hardening, Deoxidizing, Carburizing, Drawing, 
Normalizing, Spheroidizing, etc.,and have been of par- 
ticular value in heat treating aluminum and magnesium. 


@ These Surface Combustion radiant tubes are being 
used in practically every kind of heat treating furnace 
... standard furnaces and special prepared-atmosphere 
furnaces...in both batch and continuous processes... 
treating finished parts, as well as strip, sheet, coil, tin 
plate, tube, rod, wire and bar stock...not only steel 
and steel alloys but brass, copper, aluminum, mag- 
nesium, nickel-silver, cast iron, other ferrous and non- 
ferrous products and glass, enamel and ceramics. 


@ if you are interested in faster, heat treat produc- 
tion, a more uniform, improved heating method, at 
less expense, call or write us for complete facts. 


SURFACE COMBUSTION + TOLEDO, OHIO 






























INDUSTRIAL FURNACES + JANITROL GAS-FIRED SPACE HEATING EQUIPMENT + KATHABAR MOISTURE CONTROL SYSTEMS 
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\ is Diffused 


into Brass, Bronze or 
Copper Surfaces 


INDIUM, applied electrolytically to surfaces and 
el-beMMe hts itt-(-Yo Om 0) vo) (Tol oh amet l Cobia bole mB aediel-) am telode! 
je) lodtbetem 


What are the results? 


The INDIUM-diffused surface takes on a greater 
elo txebel-tt-MisloseMdel-Mebotiu-tod(-toM-100s (ocol- Mm telb trated at ele! 
the treated part very useful for bearing or other 
stot a bele M12) aig (oi Me i Moved eM ol-Molbts Toll (oe Mot lof el-) mere) le) a 
Its resistance to corrosion is greater than the orig- 
beled eel-}(od Mm oy uohalobbelemrslely-M ol-tusslooel-belm@el-lee)aedthia= 
roo} Co) ame sete Mos allt lode lon Aamm M ol-M-j0 bu (o(ol- MB tM ole) selele(-) e(-Telbt-1 
fotelo Moros otibehbColet-fimb u-1-M tue) soon ye (ol ¢-Mlod elo Mo) bet elo) (-1-F 


If you are working with brass, 
jo} x0} 0¥4-Me) More) ») ol-pumo tele Micotel Mem ol-1G 
ter finish, investigate the possi- 
bilities of INDIUM. When writing, 
please outline your problem so 
deles@huc-Merlog mosel-hu-yam colbtabelegbitarg 
intelligently. 


The I \ I) l [ | Corporation of America 


UTICA, N. Y. 
New York Office: 60 East 42nd Street 


| weighs 414 Ibs. and operates 


Heat Exchanger Fintubes 


“Cut and twisted’ fintubes, such as 
made by Brown Fintube Co., Elyria, Ohio. 
are said to produce much greater tur- 
bulency of the shell side commodity than 
when straight untwisted fins are used. It 
produces increased thermal efficiencies rang. 
ing up to 50 per cent in Sectional Hair- 


pin and oiner types of heat exchangers jn 
which the shell side commodity is held 
closely against the fintube, resulting i 
still further savings in weight, pr re 
drop, shipping, et« 

Generally, one linear foot of | 
resistance-welded, _integrally-bonded 
tube provides the heat transferring ca 


of from 6 to 10 ft. of plain bare 


[his results in substantial avVINS 
effecting heat transfers between cor 
ties having unequal heat transfer 
ficients. 


@ A composite steel that saves high 
speed and other alloy steels from to 
80 per cent has been brought « by 
Jessop Steel Co., Washington, Pa. 

sists of a section of alloy steel cont 
ly and permanently bonded to a 

of mild steel Proportions of tl 
section are controllable. The steel 
form, can be machined along th 
length to specifications for a formi 
then cut into desired lengths for in 
tools, eliminating separate machi 
each tcol. 


Gun for Driving Blind Rivets 


A new gun for high-speed application 
of blind rivets, which has been simplified 
to make fewer parts in the power linkage 
is the Cherry rivet G15 power n fot 
application with Cherry rivets in double 
surfaced structures where access to one 
side of the work is obstructed. The tool 
will install rivets at the rate of 1600 pe 
hr. 

It is an all-pneumatic gun, with general 
refinements to make a smooth acting, bet 
ter balanced tool Cast aluminum, steel 


and bronze are used in its construction, 


10 


lbs pel Sg in pres ire 


Three interchangeable pulling heae 


handle the three standard diameters 0 


| Cherry rivets 1/8, 5/32 and 3/10 my 


either hollow or  self-plugging yP© 
Clearance around the rivet axis is 3/8 42. 
The tool operates equally well in any P® 
sition. 

It is made by the Cherry Rivet Co., 231 
Winston St., Los Angeles. 
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No/trigger-quick answer to this question will you get 
frém a Despatch engineer. He knows, as you do, that 
e best Despatch furnace for your particular needs 
annot be a subject of snap judgment nor be decided 
from an arm-char. 

Instead, our engineer first asks what you want to 
accomplish, where it is to be done, and how you 
wish to proceed. Then, after a careful, unbiased 
check-up of your plant, he recommends the Despatch 
furnace which will do your job most effectively and 
at lowest cost. 


6-Point Plant Survey . . . FREE 


Here are the chief points which a Despatch engineer 
considers in determining the furnace to recommend: 


t-type furnaces; 
ectric, gas or oil- 
red; to 1250° F. 
asket-diam. to 94” 


from 13°x13"x! 
Electric, gas or 
fired. Convecfion 
heated 











1. Process involved 4. Space requirements 
2. Material handled 5. Labor available 
3. Production desired 6. Fuel to be used 


Assures Better Production at Less Cost 
Direct result of this on-the-job survey is to your ad- 
vantage, and ours. You get the right Despatch fur- 
nace to give you most production and highest qual- 





rf , E ity at lowest operating cost .. . a furnace that is 

- e one = 4 ideally suited to your plant set-up in every way, with 
: i ample reserve capacity for tomorrow’s even bigger 
| ae | postwar jobs. And we? Well, we have one more com- 
! pletely satisfied customer whose confidence we have 
' d honestly earned. 


WIRE, PHONE OR WRITE 


Conveyor type furnaces for volume 
production. Uses any fuel. Entirely av- 
tomatic in operation. 





oe §6OVEN COMPANY sMinneapotis 


DESPATCH ENGINEERS IN THESE CITIES 


ALBANY, NEW YORK CLEVELAND, OHIO LOS ANGELES, PHILADELPHIA, ST. LOUIS, MISSOURI 
BIRMINGHAM, ALABAMA DALLAS, TEXAS CALIFORNIA PENNSYLVANIA TOLEDO, OHIO 
BLUEFIELD, WEST VIRGINIA DAYTON, OHIO MILWAUKEE, WISCONSIN PITTSBURGH, PENNSYLVANIA TULSA, OKLAHOMA 
BOSTON, MASSACHUSETTS DETROIT, MICHIGAN NEWARK, NEW JERSEY PORTLAND, OREGON WALLINGFORD, 

ALO, NEW YORK INDIANAPOLIS, NEW ORLEANS, LOUISIANA SEATTLE, WASHINGTON _ CONNECTICUT 


CHICAGO, ILLINOIS INDIANA CAKLAND, CALIFORNIA SPOKANE, WASHINGTON SAN LUIS, MEXICO 
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Preparation for Painting Galvanized Metal 


Permanent paint adhesion on galvanized 
metal, with no chipping or peeling, is 
claimed by preparing the galvanized sur- 
face with Redi-Paint, made by Turco Prod- 
ucts, Inc., 6135 S. Central Ave., Los 
Angeles. This passivates or ‘cools’ the 
“hot galvanizing’ so that the paint will 
hold. 

One feature is color control: A dark 
tint develops on areas properly treated, 
leaving the untreated area conspicuously 
bright, whereas previous treatments didn't 


the 


VITAL 
FACTOR 


ATMOSPHERE 
HARDENING 


THE ENGELHARD FLUALYZER provides the answer 


to the long felt need for an accurate, easy-to-use method for the 
determination of CO. percentage in oxidizing and reducing gases 
used in atmosphere-type treating furnaces. 


The Flualyzer is a portable, self-contained, extremely sensitive 
instrument which measures CO, content by the thermal conduc- 
tivity principle of gas analysis . . . By its use, totally unskilled 
operators can keep a constant check on the efficiency of the at- 


mosphere-producing burners. 


For increased uniformity and quality of heat-treated and car- 
burized parts, it will pay you to write for specific details on the 


Engelhard Flualyzer today! 


Ask for Bulletin 700 


provide for such easy distinction. Paint 
peels or chips from galvanized metal be- 
cause of the smooth, spangled surface and 
the alkaline surface condition (zinc hy- 
droxide). Formerly painters cooled the 
“hot’’ galvanizing with vinegar, or its 
equivalent, but this gave only temporary 
protection. 

The new compound displaces the slick 
oily surface with a roughened ‘‘toothy’’ 
surface. It neutralizes the alkalinity and 
passivates the metal instantly. It is applied 





by hand or tank immersion. 

In the accompanying photo, the right- 
hand section shows the dark color of the 
Redi-paint and its subsequent paint coat. 


Cleaning Machine for Airplane Castings 


To speed-wash, rinse and dry miscel- 
laneous airplane castings up to 17 by 36 
in., Alvey-Ferguson ¢ 75 Disney 
Cincinnati, has especially constructe: 
metal products cleaning machine, whic 
somewhat similar to the company’s st 
ard-type equipment 

It is equipped with 36-in. wire 

nveyor and combination skim b 
and overflow. The fan-shaped supe: 
has a high coefficiency of cutting 
The pumps and nozzles are protecte: 
screen tanks with removable screens. 

Other features include parallel w« 
steam coils; unit model pump wit! 
flexible couplings or sub-bases; mi 
type clean-out and inspection doors 
quiring no tools for operation; geat 
conveyor motor; shear pin hub con 
drives; spring loaded conveyor tak 
and solution thermometer. 


@ To replace rubber in many ae: 
uses a new material, bound hair, ha 
developed by the Firestone Tire & R 
Co., Akron, O. It is composed of a 
hair mixed with a little reclaimed 1 
It is used in parachute back. fillers, 
chute seats, pilot seats and bomb 
pads. 


Outdoor A.C. Welder 


A new 500-amp. outdoor a.c. welder 
announced by General Electric Co,, Scheme 
ectady, for use in shipyards and other 
outdoor locations. It has a welding cur 
rent range of 100 to 625 amp. at 40 volts. 

An interesting feature is the ‘idlematic” 
control, which automatically reduces the 
output voltage to under 35 volts whenever 
the arc is not in operation, yet provides 
full power for welding the instant the amt 
is struck. 

It is protected against the entrance of 
“weather” by drip-proof construction of 
all openings in the top of the case and 
by a sealed window over the current indi 
cator. Wide louvers not only shed wately 
but keep air velocity low. All internal | 
parts have a special finish against COR 
rosion, ;: 
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GANGWAY...ror FIGHTING CORROSIVES 











































OBSOLETE TANKS AND CHEMICAL 
EQUIPMENT ARE A HANDICAP AND MAY 
BE DANGEROUS, AS WELL AS COSTLY 


THIS 87-TANK ATLAS-BUILT BATTERY 


in one of the newer war-production plants 


HANDLES CORROSIVE ACIDS 
AND SALT SOLUTIONS 


at High Temperatures 


The use of readily available 
ATLAS Materials delivered: 





LARGE SAVINGS IN CONSTRUCTION TIME 
q ee ae ABILITY TO WITHSTAND SEVERE MECHANICAL ABUSE 
Fac ence unanac, FA MEMBRANE ADEQUATE RESISTANCE TO HIGH TEMPERATURES 
JOINTED WHA FREEDOM FROM SOLUTION CONTAMINATION 


KOREZ CEMENT 


















If your production involves the storage and handling of 
acids, alkalis and other fighting chemicals . . . and if you 
are in the market for new equipment or replacements, look 


to ATLAS for 
COMPLETE ACID-PROOFING SERVICE 
® MATERIALS OF CONSTRUCTION 
© TIME-TRIED AND PROVEN DESIGN .. . and 
® SUPERVISION OF CONSTRUCTION, if desired 











TANK SECTIO ° ° . P . . 
te At your service here is wide engineering experience, plus 


ee er : " centralization of responsibility which dismisses alibis. 
, intor ot id- : . . 
nef ATLASHISEAL ¢ ee eee eores ee ® Address our nearest office, or for Technical Bulletin No. 
: riple Layer Membrane and a ‘ 
thick brick lining, joined-with KOREZ. one of five TV—SA, write us here at Mertztown, Pa. 


pis! ATLAS Acid-proof Cements, each designed 
withstand one or more corrosives, alkalis, etc 


‘eens 











‘HE ATLAS MINERAL PRODUCTS COMPANY OF PENNSYLVANIA, MERTZTOWN, PA. 


ATLANTA 3. Georgia, 610 Red: Rock Bldg ALLAS exas, 397 TY 2, Kans., 1913 Tauwromee Ave 





TTSBURGH 10 Pa ‘4654 i Raston’ Rd HICAGC $, 333 I M Ave ETROIT Michigan, 2970 W: Grond Blvd 


1£@)°.@). Be NTAR] 


THE ATLAS MINERAL PRODUCTS COMPANY OF CALIFORNIA, REDWOOD CITY. CAL 
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Streamlined Laboratory Furnaces 


A complete new line of laboratory fur- 
naces, new in appearance and construc- 
tion, has been developed by the Lind- 
berg Engineering Co., 2444 W. Hubbard 
St., Chicago 12. The line includes such 


control for smooth, ‘“‘stepless’” apportion. 
ing of heat; and the clean, streamlined 
shape which matches other modern labora- 
tory equipment as well as contributing to 
the high standard of laboratory cleanliness. 
The furnaces are available in different 


types as box furnaces for drying precipi- 
tates, ash determinations, fusions, igni- 
tions, etc.; the combustion tube for car- 
bon determination, standard combustion, 
organic analyses, etc.; the crucible furnace 


sizes for operation on 110 or 220 volt 
a. ¢. or d. ¢. current. 


@ Impellers for airplane superchargers 
made by General Electric Co. ‘grow’ 
0.003 in. when they are tested in a speci- 
ally-constructed heavy steel case at speeds 
of more than 20,000 r.pm. The ter- 
rific centrifugal stresses make the aluminum 
alloy impellers take on a permanent set 
and become 0.003 in. larger in outside 
diameter than before the test. The case 
is exhausted to a high vacuum for each 
test so that the power needed to drive 
the impeller is relatively small. 


Metal Washing Machines 


calibrations, molten salt baths, etc.; and Designed to meet the need for high 
hot plates for heating, distilling, boiling speed washing of flat, fragile work or cir 
vaporating, et cular parts with intricate pockets and 

They incorp crevices, the Tabl-Spray metal washing ma 


tor melting base metals, thermocouple 


nvenient aot peral 
American 
Foundry Equipment Co., 555 S. Byrkit 
voltage, high temperature type heating St., Mishawaka, Ind. Typical cleaning ap 
elements: the use of a Lindberg input plications include removing lapping com 


ing mechanisms on the box furnace, which chine has been developed by 
permits cooler working conditions; low 





pound, oil and chips rium uwagucsium and 
aluminum aircraft parts, and cleaning 
crankcases, supercharger rear housings and 
adapters, small assemblies, geags and rocker 
arms prior to inspection or after Magna- 
flux. 

Parts are placed on the mesh table and 
rotated through the spray solution, dis- 
charged from special machined non-clogging 
nozzles. After proper washing time, the 
solution valve is closed and the parts are 
left rotating for drainage. 

Rinsing with fresh water can be done 
without transferring parts. A compressed 
air blow-off can follow cleaning to re- 
move excess liquid. Straining devices set- 
tle out all chips or foreign matter. It op- 
erates with either an alkali washing solu- 
tion or with a solvent emulsion. 

Parts measuring 25 in. in diam. and 12 
in. high can be handled on the standard 
machine. Machines with 38 and 42 in 
diam: tables for larger work are available 


@ Rubber heels that conduct electricit 
instead of insulating against it, are an 
nounced by Goodyear Tire & Rubber, Al 
ron, O. They are of special benefit 
workers in gun powder plants and other e 
plosive lines, since static electricity with:n 
a worker's body is carried off almost at the 
time of inception. They are built w 
brass washers instead of canventional st: «| 
to provide better adhesion with the r 
ber 


We Solve Your TOUG 


Metal Cleaning or Finishing Problems 


For 


QUICK ACTION 


write, wire or phone 


HOWARD 


HOWARD maintains a fully equipped ex- 
perimental department which has solved 
the cleaning and finishing problems of 
many plants in various industries. Send 
us essential details of your problem and 
a sample of your work ... or have our 
engineer call. We'll process the parts and 
recommend correct methods, materiais and 
machinery—WITHOUT COST OR OBLI- 
GATION. 


HOWARD Engineering & Mfg. Co. 


1064 HULBERT CINCINNATI 14, OHIO 
PRODUCTION MACHINERY FOR METAL CLEANING 








and drying. 


This Conveyor Wash, Rinse and Hot-Air Dryer is a typical re- 
suit of tne above service. Specially designed and built by 
HOWARD to wash brass and aluminum parts. Latest in 
methods and design provide greater efficiency in cleaning 


Write for New Catalog 
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TESTING 
EQUIPMENT 


Designed for Speed 
and Accuracy 



















Bakelite and Transoptic mounts are 
quickly and accurately polished with 
the new De Luxe Polishing Stand No. 
1516. The personal comfort and con- 
venience provided by the De Luxe 
Polisher speeds production. 



































Daily contact with the problems of the metallurgist, over a 
period of years, enables our organization to design the right 
tools for each specific job. This specialization in the manufac- 
ture and distribution of equipment for all needs, means that 





Adolph I. Buehler provides one reliable source of supply for all diya 
everything required by the modern metallurgical laboratory. 1315 with built in 
solid heating and 

A complete line of equipment for the Metallurgical Laboratory split cooling units. 


SPECIMEN MOUNT PRESSES « POLISHERS « POLISHING ABRASIVES + POLISHING CLOTHS + POWER 
GRINDERS «+ BELT SURFACERS + CUT-OFF MACHINES + HAND GRINDERS + CARBON METERS 


ee Ot Le 
COLORIMETERS « HARDNESS TESTERS « DUST COUNTERS «+ DILATOMETERS + EMERY PAPER ‘ 
Xx 
N 
.y 











GRINDERS + LABORATORY CHAIRS + TITRATORS + MAGNIFIERS «+ METALLOGRAPHS «+ MICRO- 
SCOPES + STEREOSCOPES « PYROMETERS + REFRACTOMETERS + SPECTROGRAPHS «+ MACRO CAMERAS 


Adeoboh 3 Buchlr 


OPTICAL INSTRUMENTS y+ METALLURGICAL APPARATUS 
228 North LaSalle Street, Chicago, Illinois 


satermnnetese 





SEPTEMBER, 1943 635 


Testing Metal Strains with Lacquers 


By coating armor plate with a certain 
lacquer and then firing a bullet, ‘‘foot- 
prints” are left in the form of thin, closely- 
spaced cracks, which denote stretching of 
the metal underneath the lacquer and give 
a permanent picture of the strains that 
occurred at the instant of impact. Such 
studies are being made by Dr. Mikles 
Hetenyi in the Westinghouse Research La- 
boratory. 

Some shots create a heart-shaped pattern 
extending 6 to 8 in. from the bullet pene- 
tration. In other tests the cracks form 


By spraying this lacquer, “Stresscoat,”’ on 
metal parts and then contorting them un- 
til the brittle skin cracks, one can also de- 
tect vulnerable spots in gears, shafts, valves 
and other parts. The cracks may be com- 
pared with fissures in the earth’s crust 
caused by earthquakes, revealing where 
faults are deep underground. 

Lacquer sprayed on a gear tooth, for 
instance, dries in 15 hrs. to form a tightly 
clinging skin with thickness of a human 
hair. To determine the least strain that 
will crack this coating, a foot-long steel 


a series of circles around the bullet hole. bar is sprayed at the same time as 








tor economical, 


effective desulphurizing... 


use Columbia 





soda briquettes 


Before we tell you about Soda Briquettes, may we remind you 


that America needs your help every day? It may mean working 
a little harder or longer on the job . . . avoiding the waste of 
critical materials . giving up some spare time to Civilian 
Defense activities . . . being a Blood Donor . . . saving in War 
Bonds instead of spending for non-essentials. Each day presents 
its opportunities for being a better American. We sincerely urge 
you to take advantage of them. 

And now—Soda Briquettes. They're proving their effective- 
ness every day in desulphurizing iron, quickly and cheaply. 
Substantial reductions are being recorded depending, of course, 
on the height of original sulphur; the amount of material used 
per ton of iron; the amount of contact produced between iron 
and treating materials. 

Soda Briquettes are merely added to the ladle at the time of 
casting. If you are not using them and you have high sulphur 
conditions to overcome, phone or write our nearest office for 


complete details. 


PITTSBURGH PLATE GLASS COMPANY 


COLUMBIA CHEMICAL DIVISION 
GRANT BUILDING + PITTSBURGH (19), PA. 


Chicago Boston ’ St. Louis , Pittsburgh . New York 
Cincinnati Cleveland Philadelphia Minneapolis Charlotte 








gear tooth. The steel bar is bent in a ma- 
chine that holds it rigid at one end and 
depresses it at the other. 

Most of the cracks appear at the rigid 
end, becoming less frequent until there 
are none at the opposite end. The bar is 
placed beside a strain scale, which is read 
opposite the last crack, the reading indi- 
cating the minimum strain. 

The coated gear tooth is given the 
same punishment it would get when in 
actual work. It is squeezed in a press 
capable of 400,000 Ibs. Finally, the re- 
search men have a progressive list of the 
tooth’s weak points. 


Three-in-One Heat Treat Unit 


Here is a 3-in-1 high speed heat treat- 
ing unit, consisting of three pots, with 
different temperature ranges, made by A. 
F. Holden Co., New Haven, Conn. Pot 
No. 1, with a range of 1400 to 1800 deg. 
F., is for preheating high speed tools, for 


heating water and oil hardening st 
alloy steels such as high carbon 
chrome or stainless types, for carbur 
and for silver soldering. 

Pot No. 2, with a range of 190 
2350 deg. F., is for hardening al 
of high speed steels, for copper bt 
and for heating forgings. No. 3, w 
range of 1000 to 1400 deg. F., i 
quenching high speed tools from the« 
ening temperatures, for tempering, n 
ing, blueing and for descaling forging 
similar parts. The company lists 
advantages. 


@ A new spray-degreasing booth, an- 
nounced by De Vilbiss Co., Toledo, Ohio, 
holds solvent loss to barest minimum. 
It removes fumes more thoroughly and 
delivers a more forceful, harder-driving 
solvent spray than formerly. 


Hydraulic “Junior” Presses 


A new line of “Juniors” in the hydraulic 
press line is amnounced by the Colonial 
Broach Co., Detroit 12. Of 1-ton capacity, 
they are now available as base-type ma- 
chines in addition to the bench models. 
They are available for the “pull down 
type of broaching operations, with the 
puller mechanism and coolant tank in the 
base. 

They differ from the larger Colonial 
presses mainly as to capacity and size. 
Pumps and reservoir for the hydraulic fluid 
are incorporated in the main body of the 
press. Ram Speed is 30 ft. per min. dowm 
wards, or ideal for broaching and assembly. 
A high-speed return of 60 per min. 8) 
provided for the upstroke. 3 
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TIMES MORE ILLUMINATION 


FOR VIEWING INDUSTRIAL RADIOGRAPHS 














KELEKET High Intensity ILLUMINATOR 


HE two illustrations above show the same area the 3” spot is used, where 4 times the 
X-ray film viewed first on an ordinary illu- intensity of the large front surface easily 
minator and then on the KELEKET High __ illuminates films up to density 4.5. 
Intensity Illuminator. Arrows indicate the critical 
na areas that pass unseen on the ordinary illumi- 


vacity, nator even though they definitely ae oe the voltage regulator which selects any degree of 
e ma- film, and can be seen with adequate illumination. 


,odels. intensity desired from zero to the maximum. 


lows | The KELEKET High Intensity Illuminator For more detailed information write for 
h the f . ’ ' 
— provides a full 14x17” front surface that allows Catalog F-11. 
r | the largest films to be viewed at one 
ylonia 


ne lance. With smaller films masking re- Nowe KELLEY-KOETT <it> MFG.COMPANY 
c fluid duces the illuminated front to the desired A 


E the , O WEST FOURTH ST., COVINGTON, KY.” 
oul size. For detailed inspection of any critical 


embly. 
nin. 18 PIONEER CREATORS OF QUALITY. X-RAY EQUIPMENT SINCE 191 


Illumination on both the 14x17” surface 
and the 3” spot is controlled by a stepless 
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Dust-Removing Work Bench 


A Multi-Wash ventilated work bench, 
developed by the Claude B. Schneible Co., 
3953 Lawrence Ave., Chicago, removes 
dust from operations, such as grinding, 
filing, chipping, buffing, cleaning and pol- 
ishing of iron, steel, aluminum, magnesium, 
molded plastic and vitreous parts. Opera- 
tors are thoroughly protected against dust 
and fumes. 

The bench is available in single and 
double-side models, and in any one of four 
arrangements. One model of the double 
type allowing for workers on either side, 


has two working surfaces 10 ft. long and 
30 in. wide. Either hardwood or steel grat- 
ing can be furnished. 

Space under the grate is closed by a dust 
hopper, sloping to a longitudinal center 
tank. Air is drawn from the room and 
over the work by motor-driven fans. Dust 
particles are impelled against a set wall 
in the back of the bench, or the wet panel 
below the grate and washed downward 
into the tank below. 

Dust is also picked up by the indrawn 
air and carried downward through the 








“PITCH” 


RECUPERATORS 


for SOAKING PITS 

















One of 5 holes rebuilt with our tubular 


recuperator to replace the recupera- 


tors previously used. To date there 


are over 150 pits of various designs 


equipped with a “Fitch” Recuperator. 


Write for Bulletin No. 12 
“Fitch Recuperators for 
the Steel Industry” 


FITCH RECUPERATOR CO. 


PLAINFIELD, NEW JERSEY 


PLAINFIELD NATIONAL BANK BLDG. 
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grates into the aust chamber, where it 
is impinged on the wet surfaces. Final 
removal is done by washing the air in col- 
lector units within the bench. The cleansed 
air is discharged back into the workroom 
through a safety filter. Solids are also 
removed efficiently. . 


@ Counterbores are made from broken 
double-end mills at the Mansfield (Ohio) 
Works of Westinghouse. Usually two 
counterbores are made from each broken 
tool. The end mill is first annealed, then 
cut in half. Each part is then mounted 
in a lathe and pilot machined. The coun- 
terbore is then backed off and rehardened 
Reamers and drills can be reclaimed in a 
like manner. 


Oscillating Spindle Sander 


A rapid oscillating spindle sander uses 
a very small diameter abrasive sleeve and 
provides four sizes from 34 to 3 im. Made 
by Boice-Crane Co., 962 Central Ave., 1 
ledo, Ohio, it is portable and vibrationlcss 


and sands any degree of bevel up to 6 


in. in height. It will grind alum:num, 
masonite, brass, die castings and sheet iron 
for templates. Faces which blend gradu- 
ally through different slopes at successive 
cross sections can be sanded. 

The sand drum oscillates automatically 
through a 7% in. stroke, 83 complete strokes 
at 2500 r.p.m. sanding silky smooth with 
the coarsest, faster-cutting abrasives 


Welder’s Shields With Locking Devices 


New Huntsmen acetylene and arc weld- 
ing shields have a patented locking device 
and a very comfortable, easily adjustable 


headgear. The locking device holds the 
shield in the correct position before the 
face to assure that the line of vision 


passes through the lens at right angles 
to the surface of the glass. 

It holds the shield firmly above the weld 
er’s head while he is preparing his work, 
with a slight nod of the head lowering 
the shield into the correct working pos 
tion. They weigh from 1 to 14 bbs. 

It is sold by Davis Emergency Equipmett 
Corp., 55 Halleck St., Newark, N. J. — 
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(7 WAYS TO GET BETTER 
STEEL CASTINGS 


tu, 


$ £. 

















" ee ee ee a x 
Anticipate your needs. Give your foundry as Whenever possible, avoid special alloys and 
much time as possible—they are busy, too. It specifications. Standard specifications are 

will help them to know what you. need and when quicker to produce and deliver, especially under 
you will need it. war coriditions. 
bagel . - 
*y You'll get better castings—quicker—if you Consult your foundryman on designs. Often he 
&” don’t expect your foundry to cast parts de- can make contributions that result in better 
F si: ned for other methods of production. castings—in less time and at lower cost. 

fr Consult your foundryman on patterns—or let Be sure to give your foundry full and com- 
w’ him make patterns for you. Proper propor- plete specifications, particularly when special 
tioning of casting members, and proper gates and testing of castings is required. 

. &§ risers always mean sounder castings. 

2s 

6 a: 

n, 

nN 

yi Specify deliveries that meet your actual pro- 9 Look upon your foundryman as a part of your 
duction schedules. Don’t hoard castings—you own organization. Work with him—in full co- 


may be crippling another plant’s production. operation—you are both trying to WIN THE WAR. 


Steel Founders’ Society of America + Cleveland, Ohio 





MODERNIZE AND IMPROVE YOUR PRODUCT WITH 





A new application of the Rosan lock- 
ing system for threaded inserts and studs 
in metals, plastics, etc. is announced by 
Bardwell and McAlister, Inc., Box 1310, 
Hollywood, Calif. This device, Rosan one- 
piece molded-in insert, and the stud, is 
for plastics and other molded materials 
that need fastening points. Like the stand- 
ard Rosan threaded inserts and studs, it is 
locked in, but can be removed without 
injury to the material and replaced by 
a standard Rosan locked-in threaded in- 


sert 


HYDRO-WHIRL 


COLLECTS DUST 
FROM 


EIGHTY 


SEPARATE 
MACHINES 





Replaceable Inserts and Studs 


The new molded-in insert not only may 
be removed, but it leaves a threaded, coun- 
terbored and serrated hole into which a 
standard threaded insert or stud may be 
screwed and locked by the regular process 
of the Rosan locking system. 

On the insert or stud is a serrated col- 
lar. The Rosan locking ring serrated in- 
side and out, engages its inner teeth with 
serrations on the collar while its outer 
teeth, or splines, broach their way into the 
parent material at the sides of the counter- 
bore. Pressure of the surrounding mate- 





Hydro-Whirl Dust Collectors are engi- 
neered to meet any requirements— 
from 700 to 100,000 C.F.M.—designed 
for all forms of metal dust (magne- 
sium, aluminum, iron) created from 


grinding, buffing, polishing, or sand- 


ing. The dust is ‘“water-whirled” out 


of the air and is knocked down into a 


BUY WAR BONDS 


NEW NAME => 4 et 


$nS*™ 


608 EAST FOREST AVE., DETROIT 1, MICH. 


tank below, from which it is removed 


periodically as sludge by conveyor. 
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rial causes the ring to close in enough 
upon the collar to eliminate all tolerance 
and make a solid installation that is 
permanent. 

To remove the molded-in insert for re. 
placement with the standard unit, the ser- 
rated locking head at the top of the insert 
is drilled into the thread relief, this leav- 
ing the outer portion of the head in the 
form of a serrated ring. An “easy out” 
tool inserted in the drill hole backs out 
the threaded portion of the insert and 
the remainder of the ring may be lifted out 
by hand. 

To remove the one-piece molded-in stud, 
a hollow mill drills out the serrated lock- 
ing flange of the stud. Threads and serra- 
tions are left molded in the material so 
that standard units may be installed with. 
out further operations. 


Improved Rockwell Hardness Testers 


An improved instrument for Rock 


hardness testing in three models 


nounced by Clark Instrument, Inc., D 
born. Mich 
A frictionless spindle, which provi 


Among its many feature: 


correct minor load at all times; zero 
trip, which eliminates friction or dr: 
the loading beam, insuring consistet 
curacy of the major load, a dial ind 
adjustment, affording a convenient si: ple 
means of maintaining accuracy of d 
ings; and a minor load adjustment 

Other interesting features are: Full) en- 
closed elevating screw with self-lubric ing 
oil reservoir and an adjustable steady est. 
There also are steel ball penetrators and 
a diamond cone penetrator for Roc! vell 
testing on C scale, B scale and most _ ther 
standard Rockwell scales 


@ One of the interesting stories that wim 
be told after the war is how superch. ‘gers 


are made — materials and processes. hey 
must withstand temperatures as extre:i¢ as 
—67 deg. F. and 1500 deg., but ony 18 
in. distant. The unit operates at 25,000 


r.p.m., states Lisle Hodell, superintendent 
of the new G. E. plant at Fort W ayne, 
Ind., which makes superchargers. 


Selenium Rectifier Stacks 


Selenium rectifier stacks have been added 
to the Tungar and copper oxide rectifier 
line by General Electric Co., Schenectady, 
N. Y. Better forward current characteris- 
tics and extremely low leakage, through 4 
new and patented manufacturing process, 
are responsible for higher operating & 
ficiencies between the a.c. input and dt. 
output. 

By connecting stacks in parallel, highet 
current output results, and by connectimg 
in series, higher voltage ratings. They 
are lighter in weight and smaller in over 
all size than any other type of metallit 
rectifier. 

They can be bolt or stud mounted directly 
to equipment assemblies, and are als? 
available with mounting brackets for (OM 
venient assembly to panels. 
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FOR MANY 


SILVER-SOLDERED 7 JOINTS! 


This QLC.f> Berwick Soldering Trans- 
former makes speedy and secure soldered 
joints. Joints that meet the exacting war 
requirements for strong, husky work that 
can meet rough usage. 

Widely used for soldering radio parts, 
cords, telephones, and for other Army and 
Navy spot heating. Available in 43 differ- 
ent sizes, for resistance as well as induc- 
tion heating. 


Write us. State your problems, or send 


AMERICAN CAR AND FOUNDRY COMPANY 


samples, and we will try to show you 
how you will benefit by using the correct 
type of QLC.£-; Soldering Transformer for 


whatever type solder you use. 





In addition to the Q-C.f? Berwick Sold- 
ering Transformer, Q/C-f- Berwick 
Electric Metal Heaters are available in a 
wide variety of models, designed to heat 


anything from a rivet to a 30-foot bar. 











30 Church Street, New York, N. Y. 


CHICAGO e . 
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DETROIT * 
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Soldering of covers on condenser cans 
was done in 2% sec. by Thermonic in- 
duction heating as against 16 min. when 
performed by the usual method, states 
Induction Heating Corp., 389 Lafayette 
St., New York. Preliminary preparation 
of the cans and covers, which are stamped 
or drawn from terne plate, is to apply 
flux, allow solder to run freely and ad- 
here to the base metal. The condenser 





Soldering by induction Heating 


brought through the cover of the can. 
Assembled cans are placed in an 8- 
can fixture. A ring of solder, having the 
same shape as the periphery of the joint, 
is preplaced over the section to be joined. 
The 8-can assembly is raised to bring 
the joint area in proper relation to the 
copper work coil. The start button is 
pressed and heat is immediately evolved 
in the joint section. A timer shuts off 

























element is inserted into the can and its 
leads electrically fastened to the terminals, 


power in 244 sec. Where large production 
is required, a 2-position coil set-up is 








METAL RECLAMATION 





BRASS ASHES, COPPER SLAG, FLOOR SWEEPINGS, ETC, | 
} 
ofa CRUSMER 
——~ @JCKET ELEVATOR 
VIBRATING SCREEN bopenuncs 


PICKING BELT 


7 


anil 
— } 20 TON FEED HOPPER 
WATER | 
TANK — — 
=- _ — HARDINGE DISC FEEDER ATTACHED TO Bin . 
‘ OJ sor TOM & CONTROLLED @y THE ELECTRIC EAR 


BUCKET ELEVATOR 






waTER-—— —————— 


~ CONICAL FEEDER 
HARDINGE CONICAL 






| | a MALL 

j e aA TERMATE 
1 | =) = 7.10 MESH scncen \ — 
i | f SETTLING CONE 
| t ye 
CLASSIFYING —ae ct} ; 

| CONE ¥ | 

OVERFLOW. METAL | 
a” SANDS 


_« -$an0g } 
. OVERFLOW--+ 

/ Hit 

ALI rT SAND TABLE 


Wi \\ va WN 
7 rab € 4 ma } 
\ \f 


' . 1 | 
i ui! YY ded era he } 
ad ? WaDOLINGS) TO BE REGROUND 
ae | ’ 


| 
CE NTRATE | CONCENTRATE | 
METAL ! METAL 


TAILINGS TO WASTE OR HaROwGE 
THICRENER IF WATER TO B€ RECOVERED 


———— 
CENTRFUGAL PUMP 


OVERFL 
CLEAR WATER 
GENERAL NT. HARDINGE 


| CRUSHING & WET GRIND# SCREENING 
HARDINGE COMPANY INC. ’ 
| YORK, PENNA, & COMPLETE RECOVERY SYSTEM. 


MARCH £OTH 965. NO. 15713 . 


MARDINGE 
t DIAPHRAG™ SLUDGE 
PUMP 


WASTE 








For the recovery of metal from brass 
ashes, slag and floor sweepings 


A complete treatment large capacity plant 
Recovers all of the metal 
Clarifies and recirculates treatment water 






If you are interested in a complete recovery of the metal, 
write for information. 


ARDINGE 


COMPANY, INCORPORATED = YORK, PENNSYLVANIA 
NEW YORK, CHICAGO, SAN FRANCISCO, TORONTO 
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used. This transformer operates at a 
terminal voltage across the coil of about 
200 volts and allows the coil to be ground- 
ed for safety. 


@ A new synthetic plastic reintorced with 
glass is used in certain U. S. war planes. 
Glass cloth woven from yarns manufac- 
tured by Owens-Corning Fiberglas Corp., 
Nicholas Tower, Toledo, Ohio, serves as 
reinforcement. Previous so-called  self- 
sealing gasoline tanks sometimes failed. 
When a bullet punctured the metal sur- 
rounding the tank the metal would 
“flower’’, and jagged petals of the flower 
protruded into the self-sealing material so 
it could not close the hole. The plastic 
and glass did not flower, the bullet mak- 
ing a clean hole, with nothing to prevent 
the self-sealing material from closing it. 


Cut-Off Laboratory 


A large cut-off laboratory has been es. 
tablished at 106 S. 16th St. at Chestnut 
St., Philadelphia, equipped with seven types 
of Radiac grinding wheels and abrasive 





cut-off machines. Here a prospective cus- 
tomer may bring samples of. work be 
done. Specimen cuts are made an the 
engineer in charge recommends the p oper 
grain and grade combination of the abra- 
sive disc for the job. 

Many important and successful cutting 
tests in various alloyed steels have been 


conducted in the laboratory, which ‘1s rua 
by A. P. de Sanno & Son, Phoenixvilie, Pa. 


Oil Treating, Filtering, 
Reconditioning Machine 


A complete oil treating, filtering and 
reconditioning machine for cutting, grind- 
ing and honing oils that should be heated 
before filtering has been developed by 
Sparkler Mfg. Co., 319 .Lake St., Munde 
lein, Ill. Many of these oils must be fil 
tered very sharply to remove microscopit 
metal particles, germs and other impurittés. 
Yet they must be heated so as not to filter 
out certain additives such as sulphur, latd, 
wax, etc. 

The equipment consists of a 100-gal. 
mixing and heating tank, equipped with 
electric immersion heaters, a mechanictl 
agitator, thermometer, a filter aid storage 
box, a main line fused knife switch, a mag 
netic push-button controller, an 18-D-l2 
horizontal plate 600 gal. per hr. filter, # 
rotary pressure pump and 1 h.p. motor 
The tank will heat 100 gal of oil from 
80 to 180 deg. F. in 30 min. 
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Fighter, and | friend 


Here’s the stock fighting tool of American soldiers and 
marines—a Garand rifle equipped with a bayonet. 

Bethlehem Steel Company has produced hundreds 
of tons of %-inch square bars from which bayonets 
are forged and machined. In addition, we are pro- 
ducing alloy-steel bars from which the Garand bar- 
rels are made. Finally, this company’s continuous 
mills are turning out tremendous tonnages of bullet- 
core wire—the wire which is used in forming the 
slugs which spit from the muzzle of the Garand. 
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These items, and countless other kinds and shapes 
of steel for our fighting men are being shipped 
from Bethlehem plants in ever-mounting volume. 





TWISTERS, BENDERS, and BIMORPH 


fe »Wiar.. and the Fcace lo come 


The keynote to Victory is Teamwork. The Allies have it 
in battle and production. Twisters, Benders, and Bimorphs 
form a team as a part of The Brush Surface Analyzer that 
measures the smoothness of finished surfaces. This tiny 
team can do the work of an army of men. 


Today Brush Crystals are doing wartime service, but in 
the peace to come these same crystals’ (Twisters, Benders, 
and Bimorphs) will serve people everywhere in untold ways. 
Thus, The Brush Development Company works today, 
for the better things tomorrow. 


THE BRUSH DEVELOPMENT COMPANY 
3311 Perkins Avenue BRUSH Cleveland, Ohio 
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New Model Light Induction Heater 


A new, highly flexible 15 kw. output 
Tocco Junior induction heating machine is 
announced by the Ohio Crankshaft C. 
Cleveland 1, the seventh of the Junior 
medels. It can be adapted to brazing, an- 
nealing, heat treating, heating for forging 





irtace hardening otf small and 
[rain electrical engin 
ssary for normal operatiot 

priced within reach ot the smalle 


facturer and is a handy utility ma 
tor large operators 

20 h.p. motor generator insures de 

lable power that maintains accuracy 
it control always. It is especially 
for brazing of small parts such as 
tips; also tube fittings, shell adapt 
irster tubes, et It offers preset 
atic trols, quenching auxiliaries 

capacitors, fool-prooft met 


tton tarting and stopping 


@® A smaller unit has been added to the 
of ofhce-type dust collectors brought 

by Industrial Equipment Corp., 625 

t. Forest Ave., Detroit. 

pacity of 1200 c.f.m., is designed espe- 


It has a volume 
ially tor the double-spindle grinding and 
buffing lathes, and is good with magnesium. 


Continuous Drum-Type Pickling Machine 


A continuous drum-type pickling ma 
hine for high-speed cleaning of shell cases 


“s 1as been developed by the Howard En 
ineering G Mfg. Co., 1836 Freeman Ave., 
Cincinnati It can pickle 8,000 37-mm 


ases per hr Parts to be cleaned travel 
tt ; 

hrough the machine in a drum which 
varies tm diameter between sections so 


¥ that each section of the drum runs in its 
particular tank. Scale is removed from 
innealed parts by successive pickling, 


rinsing, neutralizing and rinsing. 

The machine operates without use of 
pumps. Acid, rinse and neutralizing so- 
‘utions are picked up by scoops on the 
side of the drum and dumped on the parts. 


>; bl: : 
Pickling and first rinse drums are of Monel 
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COPPER, NICKEL AND MOLYBDENUM DETERMINATIONS IN 20 MIN. 


Test tubes for samples and instantaneous readings fit the Coleman Spect 


photometer into the high speed tempo of modern steel laboratori« WwW 


today for Bulletin MA943, mentioning best priority rilable 


' 


WILKENS-ANDERSON CO. 


111 NORTH CANAL STREET e CHICAGO, ILLINOIS 


» 


«ii 


GUARD EMPLOYEE HEALTH by installing 
Ruemelin Fume Collectors wherever weld- 
ing operations take place. They remove 
noxious gases, heat and smoke at the 


source eliminate employee fatigue... 
speed up welding operations. Built in 3 
foot, 9 foot and 15 foot sizes. Hundreds 


in operation all over the country. Write 
for bulletin No. 37-C. 


— SREACH 


VERTICAL RANGE 


Ruemelin Mfg. Co., 3894 N. Palmer St., MilWaukee 12, Wis. 


metal and the tanks are lead-lined. It 


can be adapted to pickling of parts other | 
than shell cases. 





RUEMELIN FUME COLLECTOR 
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A person with all-around sporting in- 
stincts will have witnessed a hog-calling 
contest in Iowa on a crisp October after- 
noon when “Puey, Puey, Puey’’ reverberates 
through the autumn-treed hills, while in 
the same state he will take in a corn- 
picking contest. Our ‘sport’ has seen 
frog jumping contests, turtle races, bull 
fights, and Mexican bean jumping rodeos. 

But our ‘‘sport” hasn't seen anything 
if he hasn't witnessed a women welders’ 





contest Such is depicted here the 


first National Women’s Arc Welding 
Championship (no holes barred) at the 
Shipyard 
roped-off ring. the girls did flat, vertical 


Ingall Pascagoula, Miss. In a 


and overhead welding tests, ‘seconded 
by veteran Ingalls welders. 

In the photo at the left are Miss Vera 
Anderson of Ingalls and Mrs. Hermina 
Strmiska of Kaiser's Oregon Shipbuilding 
Co., in Portland. Here they are starting 
the vertical test in Round 2. At the right 
is the win-nmah, Miss Anderson, with her 


gt OF CUTTING FLUIDS 
ant OOF ooLs AND PRODUCTION 


T pays to use the best. Stuart’s Thred-Kut, Solvol, 
“Super-Kool” and Codol are the best money-can 
buy. A Stuart Oil Engineer will be glad to help you 
choose the best cutting fluid for the job. Call him in. 


News of Men, Societies, Meetings and Companies 


Plants and Slants 


welding superintendent, W. B. Bowen, 
resting between rounds on one of the weld- 
ing machines used in the contest. 

Blue-eyed Miss Anderson received $350 
in war bonds, a massive silver loving cup, 
a week-end trip to the White House, and 
the title of “queen of the welding world.” 
How long will lovely Miss Anderson re- 
tain her loving cup? 

(Photographs, courtesy Ingalls Ship- 
building Co. and Lincoln Electric Co.) 





Toss Mer anal amar npl e maki 
Usuaiiy wnen a company employee makes 
work, the 


company reaps all the benefits, perhaps giv 


an invention in his line of 
ing a small bonus. However, the Glenn 
L. Martin Co. has set up an Employees 
Patent Remuneration Plan, under which the 
employee is given an equitable share of 
the income from the patent. Seven Mar- 
tin inventors have already benefited, 
though the plan has prevailed for only a 
short time. The employee-inventor re- 
ceives a share of the proceeds from li- 
censing, starting at 10 per cent, until he 


th 


a : 






has received $5,000, and according to a 
sliding scale thereafter. 


As stated in these columns before, many 
company booklets commemorating receipt 
of Army-Navy “‘E’’s, follow a conventional! 
pattern. Occasionally they vary in a re- 
freshing manner. Thus the booklet of the 
Carborundum Co., Niagara Falls, N. Y., 
explains the background of the “E” idea. 
Nominations for the award are originated 
by the procurement officers for the Army, 
and the local inspector or supervisor for 
the Navy in the district where the plant 
is located. Nominations are forwarded to 
Washington. Final selection is made by 
Gen. William S. Knudsen, Director of 
Production, chairman; Maj. Gen. Charles 
M. Wesson, former Chief of Ordnance; 
Brig. Gen. Bennet E. Meyers, Executive 
Othcer, Material Command, Air Forces: 
Hon. Edward F. McGrady, special consult. 
int to the Secretary of War; A. R. Glancy, 
chiet of production branch, Procurement 
and Distribution Division, Services of 
Supply; and J. E. Harrell, Civilian Pers )n- 
nel Division, Services of Supply, recor: er. 


American Brake Shoe Co. has bor cht 
the Electro-Alloys Co., Elyria, Ohio, ind 


will operate it as a subsidiary. 


McKenna Metals ( Latrobe, Pa iS 
yveen succeeded by Kennametal, Ini he 
ympany makes steel-cutting cemented car 
Did 

[he iron ore carrier, Clarence B. an- 


dall, named for the vice-president of ]7/and 
Steel Co., has completed her maiden trip 
with a 15,000-ton cargo trom the Mar- 
quette range in Michigan. The vessel is 


owned by the Pioneer Steamship Co. 
Cleveland 
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TO HELP YOU 

get best results 
jaWVELDING 

‘ TAINLESS 
STE EL 


Republic metallurgists and engineers prepared 
this book for YOU—to help you weld Repub- 
lic ENDURO Stainless Steel soundly and eco- 


nomically on a steady production basis, 






It contains twenty pages of useful information 


based on Republic’s many years of pioneering 





stainless steel and wide experience in the pro- 
duction and fabrication of this metal. It covers 
electric arc, spot, projection, atomic hydrogen, 
gas, flash and seam welding. 


It discusses the various analyses, their relative 
welding qualities and precautions to exercise. 
It contains diagrams of joint set-ups. It in- 
cludes brazing and silver soldering. And 
contains a two-page chart showing physical, 
electrical, mechanical, heat-treating, heat-re- 
sisting, machining and drawing or stamping 
properties of the popular analyses. 





This book has proved a very useful and valuable 
aid to thousands of users of stainless steel—and 
will do the same for you. Write us for a copy— 
and, if you are interested in other methods of 
fabrication (stamping, drawing, machining, 
forming, etc.), ask also for a copy of “The Fab- 
rication of Republic ENDURO Stainless Steel’”’. 
Either or both books will be sent promptly. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division, Dept. MA 
Sales Offices + Massillon, Ohio 
GENERAL OFFICES « CLEVELAND 1, OHIO Ales 


Berger Manufacturing Division . Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 
Union Drawn Steel Division « Truscon Steel Company 
Export Department. Chrysler Building, New York 17, N. Y. 








wy. Eat a os eal oo. \ 


» Cadum STAINLESS STEEL 


*Reg. U. S. Pat. Off 
Other Republic products include Pipe, Sheets, Upson Quality Bolts and Nuts, Electrunite’ Condenser and Heat Exchanger Tubes 
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gQhENTIFIC | STEEL TREATING 


2. COMMERCIA — 


Flame Hardening « Annealing * Aerocasing 
Bar Stock Treating and Straightening 
Heat Treating * Pack or Gas Carburizing 
Sand Blasting * Chapmanizing * Tempering 














Cyaniding ¢ Nitriding « Hi-Speed Hardening 


THE LAKESIDE STEEL IMPROVEMENT CO 


5418 Lakeside Avenue CLEVELAND, OHIO alolal Mal-taleh-ta 4-1, Manele 


PROTECT YOUR FURNACE WALLS 


WITH ARMOR-CLAD 


Armor-Clad heat setting furnace wall coat- 
ing provides an amazingly effective protec- 
tive coating to new and old furnace walls. 





Armor-Clad coatings prevent slag adhe- 
sions, flame penetration, spalling, acid or 
basic attack, and cold air infiltration. 


Armor-Clad is applied by brush or spray 
and is ready for protective service and use 
as soon as your furnaces are fired. 


Armor-Clad protective coatings are in use in many na- 
tionally known industrial and metallurgical plants, in 
government arsenals, in the navy and on transports 
and on ships at sea, providing longer life to fire walls, 
reducing interruptions of service due to furnace shut- 
downs. 


Because of their unusual protective qualities, ease of 
application, and the splendid service rendered, Armor- 
Clad refractory coatings are being adopted by operat. 
ing engineers | who ) recognize their advantages over all 





@ Send for Rooklet and 
Armor-Clad Tangible Proof! other forms of refractory wall 'protection. 








ARMOR-CLAD COMPANY 


EMIL A. SCHROTH, PRESIDENT 


39 Hyatt Avenue Newark, N. J. 








Because the United States is a modern 
country, real history is rare. However, 
interesting historical memories entered a 
broadcast from Lukens Steel Co., Coates- 
ville, Pa. on the series “This Nation at 
War,” sponsored by the National Associa- 
tion of Manufacturers and designed to 
tell how communities contribute to the 
war effort. The broadcast was made from 
the chemical laboratory on the site of the 
original mill where boiler plate was first 
rolled in America. The company was 
founded by Quakers, Isaac Pennock and 
Jesse Kersey, along the famous Brandy- 
wine Creek. For a time the company de- 
veloped under the leadership of Pen- 
nock’s daughter, Rebecca Lukens. On the 
program was Austin Gilbert, whose an- 
cestors have been with the company since 
1830. 





The Tulsa Chemical Co., Tulsa, Okla., 
was incorporated July 1 to make anhydrous 
hydrofluoric acid. Interest in the company 
is divided among the Pennsylvania Salt 
Mfg. Co., Philadelphia, the Mahoning Min- 
ing Co., Rosiclare, Ill., and Ozark Chemi- 
cal Co., Tulsa 


George R. Mowat Co., protective coat 
ings, is now located at new quarters at 
26 W. 40th St., New York 18. 

B. D. Saklatwalla, metallurgical 
sultant, has moved offices to 1102 kK 
Bldg., Fifth Ave. and Smithfield St,, 
Pittsburgh. 

A sixth electric furnace has started pro- 
duction at the South Chicago Works, Car- 
negie-Illinois Steel Corp. The new ‘ur- 
nace has an annual capacity of 65,000 ‘ons. 
The South Chicago Works made its ‘rst 
electric steel in 1909. 


The Ohio Crankshaft Co., Clevel l, 


has just appointed five nationally-known 
machine tool dealers as special sales nts 
in the following five cities: Cleveland, Syra- 
cuse, Pittsburgh, Cincinnati and St Lis 

Towering above the site of one the 


early round top furnaces which helped An- 
drew Carnegie make steel history in Brad- 
dock years ago, one of the world’s larg- 
est blast furnaces was blown into produc 
tion at Edgar Thomson Works on July 
20. It has a daily rated capacity of 1,300 
net tons of pig iron. 


News of Engineers 


Robert C. Woods has been appointed 
director of industrial research of the Picker 
X-Ray Corp., 300 Fourth Ave., New York. 
Previously he was director of research at 
the Taylor-Winfield Corp., Warren Ohio, 
and formerly physicist at the Bell Ai 
craft Corp., Buffalo. For several years he 
has been a member of the E-7 committee 
of AS.T.M., a member of the Americat 
Physical Society and fellow of the Améti- 
can Association for the Advancement of 
Science. 





Harvey McKenney, who has spent all 
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LIGHTWEIGHT 
TATE Dat 


HEREVER our planes are flying and fighting, the 

call is for less dead weight ... more ammunition, gas, 
cargo capacity. So Kidde engineers have developed extra 
lightweight cylinders strong enough to contain the high- 
pressure gases used in aviation. They're built of special 
steels, specially treated. Then they’re put through stiff 
hydraulic tests for pressure-resistance, micrometer- 
checked for uniform wall thickness. 

Kidde containers cover a wide range of sizes and shapes, 
are fitted with valves or release mechanisms designed for 
many purposes. 

If you have a problem in storing high-pressure liquids or 
gases, let Kidde engineers help you solve it expertly. Write 
today to Walter Kidde & Company, Inc., 931 Main St., 
Belleville, New Jersey. 
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CONSERVE TIN 


by using Tombasil .. . 
an Established Silicon 
Bronze for castings! 


USE AJAX 
“NAVY” TOMBASIL 


15 STANDARD ALLOYS 
BY AJAX 


Ajax Tombasil 
Ajax Plastic Bronze 





aa eee quence A copper-silicon-zinc alloy of the useful and versatile ‘‘Tombasil’’ family 
Ajax Red Brass Ingots has been developed expressly for the war trend in nonferrous castings. 
Ajax Manganese Bronze 

Ajax High-Tensile Manganese Its use releases relatively large quantities of tin used in bronze alloys 


Bronze . 
Ajax Golden Glow Yellow Brass  ‘"™érly required for such castings. 


Ajax Nickel-Copper 50-50% 


Ajax Manganese Copper According to exhaustive laboratory and field reports, this new alloy, known 





Ajax Aluminum Alloys ag Ajax ‘‘Navy’’ Tombasil, possesses physical properties far in excess of 
“Kjax  Billeon” Coppoe’ either Govt. “G” Bronze (88-10-2 and 88-8-4), Spec. 46M6G; or ‘““M” 
Ajax ‘Niekel Allows Metal, Spec. 46B8G; as well as the Cu. Si. Alloy known as Spec. 46B28. 


Ajax Phosphor Tin Your inquiries will receive prompt attention. | 


METAL COMPANY 
ESTABLISHED 1880 PHILADELPHIA 


ASSOCIATE (Ax ELEETNGTHERMG CORPORATION, Afcx- Northrup Induction Furnoces Tor Maltigg, H 
- ti : 
COMPANIES: AIAK ELECTRIC COMPANY, INC., Electric Sot Both Furnaces 


AJAX ENGINEERING CORP., Aluminum Melting Induction Furnaces 


VITREOSIL 


(Vitreous Silica) 
LABORATORY WARE 


. « » A superior ceramic re- 
placement for porcelain and 
glass and a satisfactory sub- } 
stitute for platinum in many 
cases. 




















Greater chemical purity and high resistance to heat shock ds 
compared to other ceramics and low initial cost compared to 
platinum have led to the universal adoption of Vitreosil as a 
substitute for platinum, porcelain and other critical materials 
in many analytical and research 
procedures. 

standard items of Vitreosil 
Laboratory Ware include glazed 
and unglazed crucibles, combus-, 
tion boats, evaporating dishes 
muffle trays, beakers, trays, tub- 
ing and fittings for complete en 
trainments. 























Write for Technical Bulletin #11 for 
full descriptions, specifications, and 
prices. 
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of his business career in the alloy field, 
both in production and procurement, has 
become manager of alloy steel sales of Fol- 
lansbee Steel Corp., Follansbee, W. Va. 
He has been with both Carnegie-Illinois 
and Crucible Steel companies. More re- 
cently he was with WPB in the alloy 
section, iron and steel branch. 


Dewey C. Harvey has been promoted 
to chief plant engineer, Osborn Mfg. Co., 
Cleveland. Prior to joining Osborn in 
1935, he served in the engineering depart- 
ments of Peerless Motor Co., C. O. Bart- 
lett & Snow Co. and Bender Body Co 

William B. Corbett has been appoint. 
ed plant engineer and George Bluth, gen- 
eral chief inspector, of Willys-Overland 
Motors, Inc., Toledo, Ohio. Mr. Corbett 
previously served with Ford, Hupmobile 
and Chrysler. Mr. Bluth was with Gen. 
eral Motors. 





William B. Griese, formerly plant man- 
ager, Liquid Cooled Engine Div., Toledo, 
Ohio, has been transferred to plant man 
ager, Spencer Heater Div., Aviation Cor; 
Williamsport, Pa. He was previously with 
Crosley Corp. and Lycoming Div 


C. L. Huston, Jr., formerly assistan: to 


the president, Lukens Steel Co., has been 
named president of Lukenweld, Inc le 
has served ten years with American Rol ing 
Mill Co., Middletown, Ohio, half the t me 
in the metallurgical department, and alf 


in public relations. 

James E. Kearney has been made « uief 
engineer of the Swenson Evaporator _0., 
div. of Whiting Corp., Harvey, Ill. 1 atil 
recently he was with H. K. Ferguson Co. 
as chemical engineer in charge of the ‘ asic 
Magnesium project at Las Vegas, v., 
the largest in the world. 

A. A. Hassan, Jr., formerly chief 1 ctal- 
lurgist, Atha Works, Crucible Ste 0, 
Harrison, N. J., is now divisional eF 
intendent. Clarence G. Merritt is primot- 
ed to chief metallurgist of Atha W: 

John Easton has been appointed direc 
tor of development and standardization of 
Whiting Corp., Harvey, Ill, succeeding 
A, J. Brown, who has become managet, 
Pacific Coast Branch. 





S. R. Kallenbaugh has been named West 
Coast district manager, Steel and Tube 
Div., Timken Roller Bearing Co., Canton, 
Ohio, with offices in Los Angeles. He 
took post-graduate training in metallurgy 
at Ohio State University and until recently 
was metallurgical service representative for 
Timken at Cleveland and Detroit 

Harry K. Beebe has joined Wales Strip- 
pit Corp., punching and notching equip 
ment, as works manager. Previously he was 
chief plant engineer for Brewster Acro 
nautical Corp. and before that plant devel- 
opment engineer with Bell Aircraft Corp 


Dr, John J. Gorrell has joined the metal- 
lurgical and engineering service staff of 
Meehanite Metal Corp., Pershing Bldg: 
New Rochelle, N. Y. Previously he ¥# 
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SIO Of7 N-A-X high tensile 


yey 
Paes | Battle-proved on a score of fighting fronts, 


"~ 
‘TS (RWERENTLY FINER GRATE 


Bae) the Willys-built Jeep has earned a world- 

, veal wide reputation for ruggedness, for built-in 

NTRENG stamina, and for ability to take punish- 
ment under all sorts of conditions as to both temperature 
and terrain. 


N-A-X HIGH TENSILE Steel is used in the construc- 
tion of the Willys-built Jeep, and the unusual qualities 
of this steel find expression in the field performance of 
this most versatile of all combat vehicles. 

N-A-X HIGH TENSILE is used in countless other 
types of fighting equipment, too, wherever strength, 
ruggedness, and high resistance to impact and fatigue 
are required. And on every battle front, in every theater 


at war, N-A-X HIGH TENSILE is daily demonstrating 
its excellent qualities. 


SEPTEMBER, 1943 





COURTESY WHIt.1.¥ OVERLAND MOTOR IN« 


Write today for your copy of a new booklet describing 
fully the properties and characteristics of N-A-X HIGH 
TENSILE and the N-A-X 9100 Series Alloy Steel. 





GREAT LAKES STEEL CORPORATION 


Detroit, Michigan 
Sales Offices in Principal Cities 





Division of 


NATIONAL STEEL CORPORATION 


Executive Offices * Pittsburgh, Pa. 
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A SUPERIOR COPPER 
FORALL PURPOSES 


OFHC Copper conforms to the A.S.T.M, Specifications for 
electrolytic copper wirebars, cakes, etc., B5-27 with regard to 
metal content and resistivity, and is free from cuprous oxide. 











sie OFHC Copper is characterized by its freedom from casting 
es defects and its bar-for-bar uniformity. Its freedom from oxygen 
€ results in great ductility and toughness as evidenced by its 
high reduction of area and resistance to impact. OFHC Copper 
withstands more working in hard condition when tensile 
strength is greatest, making it especially suited for products 
subjected to severe fabricating or service conditions. 


THE AMERICAN METAL COMPANY, LTD. 


6! Broadway, New York, N. Y. 

















Greet. the backbone of war production is produced 





more rapidly and efficiently by Moore Rapid Lectromelt 


top charge furnaces. 














Pittsburgh Lectromelt Furnace Corp. 


PITTSBURGH, PENNSYLVANIA 
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chief chemist of Pressed Steel Car Co., 
and had been metallurgist for Standard 
Steel Car Co. 





Dr. Robert I. Jaffee, research niggal- 
lurgist, has joined the technical staff, Bat- 
telle Memorial Institute, Columbus, Ohio, 
where he will do research in non-ferrous 
metallurgy. Previously he was with Leeds 
& Northrup Co., Philadelphia. 





John H. Staiger has joined the metal- 
lurgical staff of Michiana Products Corp., 
Michigan City, Ind., maker of heat and 
corrosion-resistant alloy castings, etc. Un- 
til recently he was metallurgical engineer 
with La Salle Steel Co., Hammond, Ind. 





John Robert Doig, Jr., physicist, has 
been appointed to the research staff of 
Battelle Memorial Institute, Columbus, 
Ohio, and assigned to its division of 
physics. He has a master of science de. 
gree from Pennsylvania State College, 
where he majored in physics and metal. 
lurgy and served as graduate assistant for 
four years 

Robert W. O’Neal has joined Follans. 
bee Steel Corp., Follansbee, W. Va., as 
industrial engineer in charge of methods 





| and standards. He has done similar work 


with Carnegie-Illinois Steel Corp 


Walker Penfield, formerly manager of 
engineering, has been appointed works 
manager of the Pennsylvania Salt Mfg. o., 
Philadelphia. Wélliam F. Mitchell is cow 
assistant to the works manager. Floyd H. 
Walker is appointed chief engineer. A. E. 
Gaydos becomes assistant to the vice-p:es- 


ident in charge of manufacturing. 


Russell B. Gunia has been appointed 
manager, Stainless Steel Bureau, Meta'lur- 
gical Div., Carnegie-Illinois Steel Corp., 
succeeding Elmer Gammeter, who left the 
corporation. In March, 1938 he became 
employed as a junior metallurgist at the 
Gary sheet and tin mills. Since 1940 
he has been with the Stainless Stee! Bu- 
reau in Chicago. 





]. W. Peckham has been made manager 
of the development and design engincering 
department, Bristol Co., Waterbury, Conn., 
maker of automatic control and recording 
instruments. He has been in the radio re- 
search department, General Electric Co 





L. J. Rohl has been made manager of 


| the Chicago district metallurgical depart 





ment of Carnegie-Illinois Steel Corp. He 
succeeds R. K. Bowden, who has gone to 
Pittsburgh as director of quality control, 
research and technology department. 





Buford M. Stubblefield has been made 
superintendent of the Brier Hill W orks, 
Youngstown Sheet & Tube Co. 





Dave M. Whyte has been appointed su- 
pervisor of casting sales of Cooper-Bes- 
semer Corp.'s two foundries. He has made 
valuable contributions to new foundry 
methods and techniques. 
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The Success of his Mission 


REQUIRES DEPENDABLE AMMUNITION 














For Greater Assurance 
Steel Shell Cases and Ordnance Parts Should be Deoxidized with Deoxidine 


The safe, effective, economical way to prepare steel 
hell cases, shells and other steel ordnance parts 
yr the protective finish. 

The substitution of steel shell cases for brass is 
ne of the major accomplishments of American 
ingenuity in the present war. Details of drawing, 
innealing, finishing, etc., have been successfully 
worked out in plants and Government Arsenals 
where these problems were not entirely new. 


The need for unusual protection of the finished 
shell case against rust in overseas shipment and use 
under severe climatic conditions, however, presents 
a new and serious problem to many manufacturers. 


The best finishes available fail under severe expo- 
sure conditions if the surface on which they are 
applied is not clean chemically as well as mechani- 
cally, free from invisible rusters as well as visible 
rust. The DEOXIDINE process is admirably suited to 
the proper preparation of the metal to receive and 
hold a durable protective finish so necessary for 
“successful missions.” The often overlooked, though 
important detail of proper rinsing in slightly acid 
solutions is accomplished with DEOXYLYTE as a 
part of the DEOXIDINE process. 


[ CHEMICALS | 








The success of the steel shell case and all other 
ordnance parts in combat will depend upon clos« 
adherence to such seemingly unimportant details 

DEOXIDINE meets U.S. Ordnance Department 
requirements in removing rust and neutralizing rust 
producers before protective finishes are applied. 
ACP will help in guiding you in the proper prep- 
aration of steel shell cases, shells and any other 
ordnance parts to receive the specification finish. 
Descriptive literature will be sent on request. 


Manufacturers of Inhibitors & Metal Working Chemicals 





(ir 
AMERICAN ¢HEMICAL PAINT Co. 


AMBLER PENNA. 


Note: West Coast Plants may address inquiries and orders for prompt 


delivery to, Leon Finch, Ltd., 728 East soth St., Los Angeles, Calif. 





American Chemical Paint Company, Ambler, Pa. 


Please send me general Technical Service Data Sheets on 












































a Deoxidine a Deoxylyte 
Name iaiinedl —— 
Company 
Address 
G9 
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DO YOU 
HAVE A 


BRAZING FLUX 
PROBLEM? 





INVESTIGATE 


mies 7 


Providing many practical advan. 
tages that speed and simplify 
brazing practice and bring better 
results, Scaiflux 21 is the answer 
to many vexing brazing prob- 
lems. It has been amply tested in 


production work, and found ad- 


mirably suited for industrial use. 





Write for Descriptive Folder 




















SCAIFE COMPANY 








OAKMONT, PA. 
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One of the best rounded programs to 


keep workers satisfied is that of the Fischer 
& Porter Co., Hatboro, Pa. — a 12-point 
program as follows: Most liberal vacations 
in the Philadelphia area, 
and retirement fund which has risen to 
over $40,000 in one year, hospitalization 
plan, salary continuation plan for time lost 
during disability, rest periods morning and 
afternoon with free refreshments, 
supplied modern cafeteria at 


unemployment 


farm- 
minimum 
prices, credit union sponsored by the com- 
pany, Rota-Review published for employees, 
music while they work, 3 per cent bonus 
for perfect attendance, complete first aid 
rooms and free legal advice. 


The Gray Iron Founders’ Society, Cleve- 
land, has created a new post of educational 
director, which will be filled by John P. 
Mullen. He has been in advertising, pub- 
licity and promotional work for 20 years 
He will be at the Washington, D. C. of- 
fice of the Society 


Training in physical metallurgy for men 
and women employed in metal and asso 
ciated industries started at Columbia Uni 
versity September 13, in cooperation with 
the U. S. Office of Education. It is a 
course for those who have an educational 
background and are beginners in metal- 
lurgy. Prof. George L. Kehl will direct 
the studies. Instruction will cover states 
of aggregation, detailed study of binary and 
ternary alloy systems, plastic deformation of 
single crystals and polycrystalline metal; re- 
crystallization and grain growth; metal- 
lography of important aluminum, copper, 
and other non-ferrous alloys; the constitu 
tion of plain carbon steels, alloyed steel 
and cast tron, and the principles of beat 


treating steel. 


The third War Production Foundry Con 
gress of the American Foundrymen's Ass 
ciation will be held at Buffalo the week 
of April 25, 1944. Provision will be made 
for suppliers of equipment and materials 
to demonstrate the utility of their prod- 
ucts im war production and conservation 
of materials. Annual meetings of foundry- 
men have been held in Buffalo twice pre- 
viously, once in 1912 with an exhibit and 
once in 1901 without an exhibit. R. E. 
Kennedy has become the administrative 
head of A.F.A., filling the vacancy creat- 
ed by the resignation of C. E. Westover as 
executive vice-president. The office of 
executive vice-president and secretary have 
been combined. 


A meeting of electric furnace steel+exec- 
utives and technicians will be held at Hotel 
William Penn, Pittsburgh, Oct. and 2, 
under the auspices of the Iron and Steel 
Div., American Institute of Mining and 
Metallurgical Engineers. A separate Pro- 
ceedings will be published of the meet- 
ings, containing electric steel problems and 
solutions discussed. 


Deaf-mute workers producing portable 
emergency landing mats at the Oakland, 


Briefs on Associations, Promotions, Education 


Calif. plant of the Irving Subway Grating 
Co. are 25 to 35 per cent more efficient 
than average workers not so handicapped, 
states J. C. Lynn, Western div. manager. 
Their facile hands are better coordinated. 
Moreover no deaf mute has had an acci- 
dent. 


Spoiled work at the York St. plant, Re 
public Aircraft Products Div., Aviatio; 
Corp., Detroit, is displayed prominently on 
a table for all employees to see and is 
looked over every two or three days by 
department managers and superintendents. 
Behind the table is a large cartoon show. 
ing the Axis offering congratulations for 
the spoilage. Some of the highly finished 
products can be ruined by a scratch or mar, 
hence the company takes unusual steps to 
wrap and protect the work in process. 





Meetings and Expositions 


Society OF AUTOMOTIVE ENGI 
NEERS, national tractor meeting 
Milwaukee, Wis. September 23 
24, 1943. 

IRON AND STE! 

ENGINEERS, annual meeting. Pitt 

burgh, Pa. September 28-3 

1943, 


ASSOCIATION OF 


AMERICAN SOCIETY OF MECHAD 
CAL ENGINEERS and the EN 
NEERING SOCIETY OF CANAI 
joint meeting. Toronto, Cana 
September 30-October 1, 1943 


SOCIETY OF AUTOMOTIVE Eb 
NEERS, national aircraft engine 
ing and production meeting. 
Angeles, Calif. | September 
October 2, 1943. 


AMERICAN INSTITUTE OF MIN 
AND METALLURGICAL ENGINEESS, 
Iron and Steel Division, Elec! ic 
Furnace Steel Committee, Ist <n- 
nual conference. Pittsburgh, "a 
October 1-2, 1943. 


ELECTROCHEMICAL SOCIETY, annual 
convention. New York, N. Y. Oc- 
tober 13-16, 1943. 


AMERICAN INSTITUTE OF MINING & 
METALLURGICAL ENGINEERS, Re- 
gional meeting: Inst. of Metals 
and Iron & Steel Divisions. Chi- 
cago, Ill. October 16-19, 1943 


FOR METALS, 
Chicago, Ill 


AMERICAN SOCIETY 
annual convention. 
October 18-22, 1943. 

AMERICAN WELDING SOCIETY, 42- 
nual meeting. Chicago, Ill. Oc 
tober 18-22. 1943. 


WIRE ASSOCIATION, annual conven- 
tion, Chicago, Ill. October 18 
22, 1943. 
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REDUCE ACCIDENTS! 


In 1941, accidents were first 
cause of death among men from 
22 to 38 years of age. The pro- 
ductive man-days lost were 
enough to build twice as many 
battleships as now possessed 
by the combined Allied Navies. 
These are losses that can be 
| avoided. Warn your employees 
| repeatedly not to take risks on 
or off the job—cooperate in 
every way possible with the 
National Safety Council’s War 


“2 
Production Fund to Conserve 
Manpower, William A. Irvin, 
National Chairman, Chrysler 


Building, New York City. 
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O W I Photo by Palmer, in an Allegheny Ludlum Plant 


BEFORE STAINLESS GETS 


GREAT DEAL of costly process- 
ing is done on stainless steel, 
to secure the physical characteris- 
tics and surface finish required for 
the particular war job it is to per- 
form. But one day all the hot and 
cold rolling, heat treating, and 
pickling, grinding or polishing is 
completed, and bright sheets of 
Allegheny Stainless lie on protec- 
tive layers of heavy paper, ready for 
final inspection and shipment to 
the war plants. 

They’re right, those sheets—flaw- 
less of surface and true to desired 
specifications. Only one essential 
remains: that they be used as care- 
fully as they were produced—fabri- 


74 


iTS WINGS 


cated with an absolute minimum of 
rejects, spoilage, undue scrap, or 
waste in any form. ®Call on us for 
any printed data or personal help. 
ADDRESS DEPT. MA-4 





PW 


STEEL CORPORATION 


BRACKENRIDGE PENNSYLVANIA 


A-8823. W&D 





 ————————————————————————————— 
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FOR METALLURGICAL ENGINEERS 


Copper and Its Alloys 


CoPPER AND CopPER BAsE ALLoys. By 
R. A. Wilkins and E. S. Bunn. Published 
by McGraw-Hill Book Co., Inc., New 
York, 1943. Cloth, 9 x 11% in., 355 
pages. Price $5.00. 


This new book devotes a chapter to 
a description and the properties of 11 
groups of copper alloys. In each, there 
is first a brief text designed to give a 
good general picture of the alloys in the 
group. Then at least for the more im- 
portant ones there is a table listing 
strength and hardness data in addition to 
certain physical constants. The subject 
matter in these texts and tables is much 
the same as is contained in publications 
of several of the larger copper alloy pro- 
ducers. 

The thing which does 
really outstanding is that 
tabulated information is amplified by a 
larger number of useful and informative 
gtaphs of mechanical properties than have 
before been assembled for these (or per- 
haps most other) alloys. The effect of 
get-ready and final anneals on_ tensile 
strength, yield strength, elastic properties, 
hardness, grain size, etc. are given for 
most of the common alloys. Other graphs 
cover changes in properties resulting from 
increasing degree of cold rolling or cold 
drawing reductions over the range ordinar- 
ily used in commercial practice. Stress- 
strain curves for many alloys in several 
tempers add to the picture. 

In addition to the chapters on the in- 
dividual alloy groups, there are also three 
chapters on special properties; one on low 
temperature mechanical properties, another 
on fatigue and corrosion-fatigue proper- 
ties, and finally one on bending proper- 
ties. Although the information contained 
in these chapters is of considerable practical 


make this book 
the written and 
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importance, perhaps the book as a whole 
would have been more logically arranged 
if these data had been included in the 
chapters on the alloy groups along with 
the othet properties there treated. 

The authors do not make any state- 
ment as to variations from listed properties 
which might be experienced in commercial 
practice and it is felt this is a serious 
omission. While design engineers and 
specification writers can confidently take 
the data at face value for average condi- 
tions, they should not of course use them 
as specification minima. A warning that 
the data are to be considered typical and 
subject to some variation would not seem 
amiss, and would not in any way detract 
from the value of the book. 

—D. K. CRAMPTON 


Industrial Radiology 


INDUSTRIAL RADIOLOGY—SECOND EDITION. 
By Ancel St. John and Herbert R. Isenbur- 
ger. Published by John Wiley & Sons, 
Inc., New York, 1943. Cloth, 6 x 9% 
in., 298 pages. Price $4.00. 


The second edition of this book is high- 
ly interesting and recommended reading for 
those who, by intent or accident, find them- 
selves put to work in the radiographic de- 
partment of an industrial plant. It is not, 
nor is it probably intended to beya book 
of advanced thinking in the field of indus- 
trial X-rays and gamma rays, but the in- 
formation put forth should serve as an ex- 
cellent theoretical foundation upon which 
most any beginner can erect a framework 
of practical experience. Moreover, the text 
should appeal to those other than tyro ra- 
diographers, for the material is lucidly pre- 
sented and contains thoughts of consider- 
able value to many different kinds of en- 
gineers in many different types of indus- 
tries. 


Although they do not seriously affect the 
factual statements, the book undoubtedly 
has its faults and mistakes, as so many 
books do. For example, early in the story, 
the authors set bravely out to discuss the 
nature of radiation and, in so doing, they 
slither uncertainly around on the very preci- 
pice overhanging the abyss of nuclear 
physics. Several times it seems the jig is 
up, but always there is the miraculous 
recovery, the quick scramble followed by 
return to an even keel. Much of this dis. 
sertation could have been deleted with a 
resultant clarification of meaning. 

Then, too, the scope of the book is no. 
where near as huge as the authors would 
have us believe. In the introduction, they 
define the term “industrial radiology” as 
embracing the entire science of X-rays and 
gamma rays as industrially applied. While 
maybe 90 percent of such applications have 
been mentioned, new low voltage X-ray 
data, new filtration techniques, and ioniza. 
tion possibilities receive but scant attention, 
It likewise seems incongruous to dig so 
enthusiastically into nuclear physics, yet al. 
most disregard the more pertinent study of 
photographic materials, reactions, and pro- 
cesses. 

The authors have done a good job with 
their bibliography, having listed 1314 pa- 
pers and books on every subject in any way 
bearing on X-rays or gamma rays. In ad- 
dition, the latter part of the book is cram- 
med with technique charts, absorption 
tables, lead protective values, operating 
cost figures, and a host of other in‘orma- 
tion and suggestions which might »enefit 
newcomers. 

A copy of this book should be i: 
plant using X-ray or gamma fay ins 


every 
ection 


and its contents should be read by any who 
are approaching the subject of incustrial 
radiography without a previous knowledge 


of it. In short, “Industrial Radiology” is 


adequate. 
—RoBeEert C. Woons 


How to Use The Microscope 


THE MICROSCOPE AND Its Use. By Frank 
F. Munoz and H. A. Charipper. Pub 
lished by Chemical Publishing Co., Itt, 
Brooklyn, N. Y., 1943. Cloth, 5% * 
834 in., 334 pages. Price $2.50. 


In their preface the authors state that 
there is a “definite need for a small, prt 
tical guide to the use” of the microscope. 
“Such a guide should be written im vey 
clear, non-technical language and with sult 
able illustrations and diagrams where neces 
sary.” 

The authors have measured up to the 
specifications and have produced a brief 
practical discussion which should ap 
to the practical man or student. It is mot 
offered as a scientific treatise but as # 
guide to aid technicians and students # 
the use of the instrument. 

There are 10 chapters on such subjects 
as: Evolution of the Microscope, 
Modern Microscope, The Microtomé, The 
Use and Care of the Microscope, * 
Metallurgical Microscope, The Polarizing 
Microscope, and Accessories. The chaple 
on the metallurgical microscope will be 
of interest and value to early students * 
metallurgical engineering. 

(Continued on page 658) 
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ot treating the wearing face of a coupling by 

Lepel High Frequency Induction Heating 

Process. Toughness and ductility of the balance 
of the part is unimpaired. 


, 
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The heart of precise, selective heat treating, the 
Lepel High Frequency Induction Unit—compact, 
easily movable, relatively inexpensive. Operated 


manually or fully automatic. 
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Produces Better Parts at Lower it... 


Precise, selective heat treatment, as developed and perfected 
by Lepel, permits the application of heat up to any selected 
temperature, exactly where it is required and for the exact 
period of time necessary to produce the desired result. 


Amazing in its speed, Lepel equipment reduces from minutes 
to seconds the time required for hardening, annealing, stress 
relieving and for brazing and-soldering—the same unit perform- 
ing all of these operations. Yet it maintains a degree of preci- 
sion and uniformity rarely attainable through other methods. 


Fully automatic operation is possible, eliminating the human 
equation and assuring speed, economy, conservation of man- 
power and critical materials and a minimum of rejections. 


Lepel equipment achieves the ultimate in simplicity of 
operation, dependability and cleanliness. As a result, Lepel 
installations in many leading war industries are operated 
entirely by women. 


While Lepel equipment has been a boon to wartime pro- 
duction, it is instantly adaptable to peace-time applications 
without any conversion whatever. 


Write or wire for complete information, or, better still, send 
us samples of your work with specifications for heat treating, 
brazing or soldering. Our engineers will then perform the 
work specified and return the samples with specific data, rec- 
ommendations and cost estimates. This service entails no 
expense or obligation on your part. 


LEPEL HIGH FREQUENCY LABORATORIES, Inc. | 


PIONEERS IN INDUCTION HEATING 


39 West 60th Street . New York, N. Y. 
FREQUENCY 





INDUCTION UNITS 
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Book Reviews: 
(Continued from page 656) 


There is one brief chapter devoted to a 
discussion of “Common Errors in the Use 
of the Microscope.” A fairly complete 
glossary of words and terms, as well as a 
selected bibliography and a complete in- 
dex add to the value of the book. There 
are a large number of illustrations fur- 
nished by the four leading builders of 
microscopes. 

Only one page is devoted to the elec- 
tron microscope which is explainable due 
to the nature of the authors’ discussion. 

EDWIN F. CONE 


Ferrous Metallurgy 


FERROUS PRODUCTION METALLURGY. B) 
John L. Bray. Published by John Wiley 
& Sons, Inc., New York, 1942. Cloth, 
64% x 9% in., 457 pages. Price $4.00. 


This is a text book. The topics are old, 
for all such text books discuss raw mate- 
rials, refractories, blast furnace operation, 
converter, open-hearth, and electric melting. 
The story ends with pig iron, the puddled 
iron ball ready for the squeezer and the 
steel ingot; the products are not fol- 
lowed through the rolling mill or the 
foundry, hence there is space enough for 
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HOUGHTO-BLACK 
gives durable, attractive 


finish on famous 
YANKEE TOOLS 


® This well-known manufacturer of 
tools turned to the HOUGHTO-BLACK 
process because of its utility, attractive- 
ness and economy. Clean steel tool parts 
from a pre-cleaning tank are briefly 
immersed in the boiling HOUGHTO- 
BLACK bath where a uniform, durable, 
non-reflective, jet black finish is pro- 
duced, on a production basis. 


HOUGHTO-BLACK does not chip, 
scale or alter dimensional tolerances. 
The finish is set in the bath and is 
there to stay. Write for the full details 
or ask the Houghton Man. 


E. F. HOUGHTON & CO. 
PHILADELPHIA 


Chicago «+ SanFrancisco «+ Detroit 








bringing out the basic facts on the topics 
covered. 

Stress has wisely been laid on the eco 
nomics involved, and enough of the his- 
tory of the industry has been included 
to make the dose of technology not hard 
for a student to take. The style is clear 

The book is up to date in many fea- 
tures, most of the recent developments 
have some mention, and usually adequate 
mention, though, since considerable atten- 
tion is given throughout to the physical 
chemistry of steel making, some discussion 
of the Perrin process would have fitted 
in. The subject of grain size control 
could well be given more extensive and 
emphatic treatment, for the student ought 
to know something about it. The Adiron- 
dack ore deposits are mentioned, but their 
coming importance is not adequately 
brought out. 

On the whole, the treatment is good, the 
book is both instructive and readable. Not 
only is it the latest in its field, but one 
of the best 


H. W. GILLEN 
Other New Books 
MATHEMATICS FOR rHE SWEET M 
WorkKER. Clayton E. Buell. Published by “it 
man Publishing Corp., New York, 1943. ¢ h, 
5Vo « 8% in., 199 pages. Price $200 is 
book is dedicated to the practical shopman 1€ 
author has endeavored to present a practica! ap 
plied mathematics book that will fill the ed 
of workers, both male and female, who w to 
advance themselves in the sheet metal a: al 
lied trades. An outstanding feature is its de 
parture from the formal mathematics fou in 
most books in favor of problems directly re «ted 
the sheet metal and allied trades. ng 


the 14 chapters may be mentioned thos y 
out of Angles, Lines, and Figures; Shor ig 
onometry; Measurement of Lengths, Are | 
Weights; etc. The book is co sly 


with line drawings 


and 


ume. 


illustrated 


BIBLIOGRAPHICAL SuRVEY OF Sonip A RB 
ENTS. By Victor R. Deitz. Published U. 
S. Cane Refiners Research Project, J. M. Brown, 
Chairman, Revere Sugar Refinery, Charles: own, 


Mass., 1943. About 900 pages. Price $12.00. 
The scope of adsorption is so various and prolif- 
erous that all books on the subject are neces 
sarily confined to special problems. This sur: 
vey, covering 6,002 contributions to the scien- 
tific literature, was planned to enable one to 
scan, if not the whole field, at least the mate 
rial overlapping that of some immediate im 
terest. The volume is divided into seven chap 
ters: I. Adsorption of gases and vapors om 
solid adsorbents; II. Adsorption from solutions 
on solid adsorbents; III. Thermal effects in ad- 
sorption processes; IV. Theories of adsorption; 
V. Purification of sugar and other applications 
of adsorbents; VI. General information on ad 
sorbents and special methods of investigation; 
VII. Preparation of carbon adsorbents. There 
is a.complete author index and a large use 
ful subject index. A large list of books deal 
ing with the subject of adsorption is appended 





THe Assestos Facrsoox. Published by Secté 
tarial Service, Philadelphia, 1942. Paper, 5 *# 
7% in., 16 pages. Price 10 cents. This little 
pamphlet contains many facts worth knowing 
about asbestos—its origin, locations, uses, a 
alyses, qualities and so on. It can be used 
answer many inquiries about this unusual and 
interesting non-metallic material. 
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Listed below are details on 
the properties of the complete 
line of J-M Insulating Brick 


E BRICK 


Ba 


> is ~ 


1M 
INSULA 
FIRE BRI 


and Insulating Fire Brick. Each 

is designed for a specific tem- 
perature and service...can be 
relied upon for continued efficiency 
and economy. For further details, 
write Johns-Manville, 22 East 40th 
Street, New York 16, N. Y. 
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Properties 
Density—Ib. per cv. ft. 30 38 22 3! 38 44 
‘ransverse Strength — 
b. per sq. in. 140 115 70 100 135 150 
‘old Crushing Strength— 
b. per sq. in. 400 700 300 70 125 170 165 
| inear Shrinkage—% 1.4 @ 1600°F | 0.8 @ 2000° F | 2.0 @ 2500°F | 0.0 @ 2000°F | 0.0 @ 2000°F | 0.0 @ 2300°F | 0.5 @ 2600°F 
| Reversible Thermal 0.1 0.7 1.29 0.5—0.6 0.5—0.6 0.5—0.6 0.5—0.6 
<pansion— Percent @ 1600° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F @ 2000° F 

Conductivity at Mean if L 
femperature 500° F 1.01 .67 1.67 1.70 75 1.01 1.26 1.61 

1000° F 1.13 79, 1.88 1.95 1.01 1.19 1.49 1.90 

1500° F 1.24 .90 2.08 2.19 1.41 1.49 2.05 2.61 

2000° F 2.45 ‘ 1.91 3.37 4.29 
Recommended Service 

Back Up 1600° F 2000° F 2500° F 2000° F 2000° F 2300° F 2600° F 
Exposed ceam 1600° F 2000° F 2300° F 2600° F 
Recommended Mortar Si-O-Cel Sil-O-Cel Sil-O-Cel +-M No. 1626 | +M No. 1626 | +M No. 1626 | +M No. 1626 
for Setting Brick Mortar Mortar Super Brick Cement Cement Cement Cement 
Mortar 
Note:—!. Above tests are in accordance with ASTM tentative standards. 
2. Conductivity is expressed in Btu. in. per hr. per sq. ft. deg. F. at the designated mean temperatures. 
3. | |—with heat flow parallel to brick strata. 
1 —with heat flow perpendicular to brick strata. 
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MILWAUKEE METAL SPINNING COW ! 
3508 West Pierce Street . Milwaukee 4, Wiscansla 
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PERMOPIVOTS 


TIPPED WITH PERMOMETAL* ALLOY 


PERMOPIVOTS are tipped with a special alloy which has the 
following exceptional qualities: 


WEAR RESISTANT... The Permometal tip 


gives precision instruments longer life and greater 
accuracy under actual operating conditions. 


NON-CORROSIVE... Permopivots cannot rust 


or corrode. 


NON-ABRASIVE ... The satin-smooth tip elim- 


inates abrading particles of wear. 


ELIMINATES OIL... is often possible to 


eliminate oil because of the extremely low coefficient 
of friction with Permopivots. 


PERMO PRODUCTS CORPORATION 


6425 Ravenswood Ave., Chicago, Illinois 
MANUFACTURING METALLURGISTS 


* Tv. M. REG. U.S PAT. OFF. 
marae 


PERMOPIVOTS of PERMOMETAL” «7 
> ay NPR NF i sd 


WRITE TODAY FOR DESCRIPTIVE FOLDERS 


NO OBLIGATION 
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Cr) 4e)--) i ila BURRELL igh Jomp. FURNACES— wa: 

\ 1 i specifications have demonstrated the value of 
higher temperatures in fast “clean” determina- 

tions of carbon and sulfur in iron and steel 

analyses. Accelerators are not required. 


MULTIPLE TUBE FURNACES—The 2-tube 
“most popular” model doubles capacity, 
A24-940 doubles capacity and measures 14"x17"x22” long, has a 9” heating 
ts the meet paper meas. chamber, and consumes 1.5 kw at 2500°F. Top 
temperatures of 2650°F. are easily maintained. 


MODERN ACCESSORIES—Tap transformers 
modernize and simplify heat control. Pyrom- 
eters with rare metal thermocouples continu- 
ously indicate operating temperatures. 


QUICK ELEMENT CHANGE—The non-metal- 
lic heating elements (no nickel or chromium) 
are silicon carbide rods which can be changed 
conveniently without dismantling the furnace. 


CATALOG F-241—See the new box, muffle, | 
tube, and pit type furnaces which provide | 
convenient working chambers for a wide vari- 
ety of heating operations in laboratories and 




















A37-440 Burrell Box Type K Fur- 





pilot plants. Special high temperature fur- naces have been found conveni- 

A24-950 with four tubes enables naces are built to order. ent for all manner of heating 

one man to run 125 “carbons” operations in laboratories and 
in 8 hours - 5 pilot plants. 


Engineered and Manufactured by 


BURRELL TECHNICAL SUPPLY CO. 


1936-42 FIFTH AVENUE - - - PHONE GRANT 2527 - - - - - PITTSBURGH, PA. 

















Therm-O-f lake 


INSULATION BRICK | 


One of lightest insulation brick available— (about 
one pound each). 


Has low thermal conductivity, and is most eco- 
nomical for efficient insulation. 
Can be compacted without breaking and cuts easily. 


Especially valuable for back up work behind fire 
brick walls. 





Type 20 Heroult Furnace produc- 
ing stainless steel. An all-welded, 
floor-mounted unit embodying all 
latest improvements. 


ARTICULARLY designed and equipped for high- 

quality melting and refining of ferrous materials by 

either basic or acid process—including alloy, tool and forging 

steels, iron and steel castings. Any capacity from ¥2 ton to 


Acts as expansion cushion between furnace walls 100 tons; removable roof, chute, machine or hand charging. 
and binding structure. | 


° | AMERICAN BRIDGE COMPANY 


Write for Information and Prices Gonoral Ciipes:: Ceenere. 5. 


Other Therm flake Products 


Made from Exfoliated Vermiculite Z 
Granules - Brick - Block - Concrete eousey, su. 












ant ; Offices in the larger cities 
Uss Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES. STEEI ; 
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* KEEP ON BUYING * 
J. S. WAR BONDS AND STAMPS 














Problems relating to mechanical handling 
in chain type furnaces can best be solved by a study of each 
individual requirement. As one of the World’s oldest pro- 
ducers of heat resisting alloys, we offer practical and reliable 
knowledge gained through years of experience covering 


design, manufacture, and application of all types of chain 


MISCO ALSO PRODUCES 


Furnace Parts . Roller Rails . Conveyors . 
Trays . Retorts . Conveyor Rolls . Walking 


for high temperature service. 


Beam Conveyors . Carburizing and Anneal- You are invited to consult our engineers on any problems 
ing Boxes . Dipping Baskets . Cyanide and P : ‘ 
Lead Pots . Rolled Thermocouple Protection relating to the use of chain at high temperatures. 


Tubes . Centrifugal Castings and Miscel- 
laneous Castings for use at high temperature 
or under corrosive conditions. 


MICHIGAN STEEL CASTING COMPANY 1999 Guoin street DETROIT 7, MICHIGAN 


One of the World’s Pioneer Producers of Heat and Corrosion Resistant Alloy Castings 
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Standard throughout the World for Magnesium Production 













SINGLE STAGE TYPE DVD DRY VACUUM PUMP 


Aiding America’s magnesium program, over 1,000 of these KINNEY 
Vacuum Pumps... in one size alone . . . are used in the dolomite and 
ferrosilicon process. Not only in the United States, but in England, Canada 
and Australia, this pump, because of its efficient per- 
formance, has been adopted for standard use in the 
production of magnesium. 


KINNEY Vacuum Pumps, both Single Stage and Com- 
pound, are also serving well in the important 
program for the sintering of tantalum and in 

many other fields vital to the Nation’s war 

effort. 


KINNEY MANUFACTURING COMPANY 


3523 Washington St., Boston, Mass. 


Write for Bulletin 18 
listing the complete 
line of Kinney Liquid 
and Vacuum Pumps. 


NEW YORK CHICAGO LOS ANGELES PHILADELPHIA SAN FRANCISCO 














The Bullard-Dunn 

Process  Electro- 

Chemical Descaling 
of Metals 


Modern as an Army tank, the Bul- 
lard - Dunn Process removes scale 
faster, removes it more thoroughly 
than any other method. Now, when 


Note These Advantages time is precious as never before, youll value the 
i ae a savings 1t makes. No openings too tiny for this 
a rian Oe Vinee Russiled® thetdine electro-chemical process to penetrate. And parts 
ee a eal So a come out chemically clean ... ready for plating. 
Rapid Lane solution life Send us your data; if possible, send samples. 


THE BULLARD-DUNN PROCESS DIVISION 


ei - S 
BU LLA RD r } THE BULLARD COMPANY 


Bridgeport 2, Connecticut 
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CONTROL 
4d a pe for. * 
 EVGTM ele UMG 
pecialiile- 


Each unit in a dust or fume control system must be the right unit for the par 
ticular kind and condition of dust and air present. Selection of the correct, 
most efficient units—wet, dry, or centrifugal— from the various makes avail- 
able, is too important for mere hit-or-miss judgment. Like any other complex 
mechanical project, the planning of a really efficient dust and fume control 
system is decidedly a job for engineering specialists. 


For over 36 years, the Kirk & Blum Engineering Staff has specialized in 
this particular field. First, our Staff makes a thorough analysis of your 
special dust or fume control problem. Next, the right units for your job are 
selected from among the various makes available. Finally, our Staff designs 


and installs a complete system that is guaranteed by Kirk & Blum to give 
the results you want. 


Don't risk serious loss of time and money. Don't let guesswork leave you 
“stuck” with units that are not right for your particular job. Get the unbiased 
counsel and planning of experts—Kirk & Blum Engineers. For details write 
TE KIRK & BLUM MANUFACTURING CS, 



































Dry products and clean 
air required; cloth filter 
selected 






Wet process air 
cleaning using 


ROTOCLONE 


Centrifugal sepa- 
rator suitable for 
heavy dust con 
centration 


Combination of 

centrifugal sep- 

arator and dry 
filter. 


2852 spring Grove Avenue, Cincinnati, Ohio. 
Other equipment designed and installed by Kirk & Blum... “Weak 
‘Cooling Systems for the Glass Industry” 
Industrial Quen" AN ORGANIZATION OF ENGINEERS AND MECHANICS 
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THE KING 
PORTABLE 
BRINELL 


The Portable Brinell that puts a load of 


3 KG. 


on a 
Ball 


1Omm: 


—required to make a REAL BRINELL HARDNESS 
TEST.— 









The KING PORTABLE 


BRINELL is an all around 
Brinell Tester, stationary as 
well as portable. Its PORTA- 


BILITY makes it indispensable 
for large parts and for saving 
time. 


Throat 4" deep 


Gap 10” high — Wt, 26 bb. 


ANDREW KING 
NARBERTH, PENNA. 




















“SERVITE’ 
PRESSED STEEL POTS 


For: Lead, Salt, Cyanide 
Oil Tempering, Metal 
Melting 


All Standard Sizes 
Seamless 
Uniform Quality is 
Maintained in Every 
Pot 


Write for Bulletin 
No. 42 


CLAUD S$. GORDON COMPANY 


Established 1914 
High Temperature Industrial Engineers 





Pyrometer... Furnace... X-Ray . . . Metallurgical 
CLEVELAND CHICAGO INDIANAPOL! 
1988 E. 66th Street 3000 S. Wallace St. Suite 211 
Telephone Telephone 31 E. Georgia 
Henderson 5540 Victory 6525 Phone—Market 6220 






















How Onakite Ocgroasing 
Speeds Production 
for Wartime Exccutives 


e ... GETTING BETTER 
PAINT ADHESION ON ALUMINUM 


Are you interested in a MORE EFFEC- 
TIVE method of preparing aluminum 
surfaces for painting? If so, use Oakite 
Compound No. 35! 


Applied manually or used in your metal 
washing machine as directed, this specialized 
material not only safely removes smut and 
grease THOROUGHLY and SPEEDILY, 
but also produces a uniform microscopic 
etch that leaves degreased surfaces in prime 
condition for better bonding of subsequent 
paint. Write today for more data. 


Oakite Products, Inc., 32H Thames St., New York 6, N. Y. 


Technical Service Representatives Conveniently Located in All Principal 
Cities of the United States and Canada 


OAKITE A CLEANING 














DESIGNED FOR ALL 
DUTIES AND FOR ALL 
EXPOSURES 


This custom - built 
basket is typical of 
hundreds of Rolock 
designed carriers .. . 
light but exceptionally strong and 
suited to a specific job, Rolock 
builds Baskets, Crates, Trays, Racks 
and Fixtures for loads of a few 
ounces to 6000 Ibs. . . . in suitable 
alloys for high resistance to heat, 
shock, corrosion, acids and the strains of hard, continuous service. 

Speed up operations, handle heavy loads easier, conserve space and 
reduce processing costs with carriers built to specifications. 





Rinse Basket for Anodized 
Aluminum Parts 


Ask Rolock for recommendations based on your samples or 


specifications. 


MC ToLOM Glitch Mmitelil coh ae Mame lliil-1 (oP Geli 


ROLOCKH 
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The new BGL Spin- 
dle Speed Calculator 
will be sent on re- 
quest. 





For Quicker Victory! 
Give 100% support to 
THE THIRD WAR LOAN 
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DRAWN BARS © GROUND SHAFTING ¢ SCREW STOCK @ ANNEALED BARS © ALLOY STEELS 





THE combat score continues to run heavily in favor of American 
fighters on every front. 


In the air, the ratio of wins over losses ranges as high as ten-to-one 
with the “flying fortresses.” On land, the U. S. super-tanks are 
crushing the toughest axis opposition, while the new UV. S. tank- 
busters are breaking up desperate panzer attacks. At sea, too, the 
latest reports of U-boat sinkings indicate that “a sub a day keeps 
the Nazis away from American shores.” 


These victories show that the American armed forces, and the 
equipment they fight with, have the stuff in them to win the 
greater victory yet to come. 


It is the job of the stecl industry to see that the “men behind the 
guns” are well armed . .. by producing the finest steels in the 
largest quantities in the shortest time. It is a credit to BXL bar 
steels to contribute their part of this vital war production. 


COLD FINISHED ALLOY STEELS 


Open Hearth and Electric Furnace Steels 
in both Standard and ‘Ne’ Grades 


These high-strength, Cold Finished Bar Steels are developed for 
specialized applications in airplanes, tanks, guns, shells and muni- 
tions. National Emergency Steels are available in the “rich alloys” or 
the “lean alloys” as possible alternates for the regular nickel, chrom- 
ium and chromium-nickel constructional alloy steels. 

For detailed information, contact your nearest BGL district office, 
or write direct to the Harvey or Buffalo plant. 
















INFRA-RED RADIANT HEAT... HOW TO 
now the accepted tool of industry! RETAIN | 


Examine the advantages offered by CARBOMATIC INFRA-RED M E T A L 
RADIANT HEAT GENERATORS: R » S$ i L ‘ ra i C Y 











@ burn any flammable gas 
© uniform, uninterrupted delivery of heat Use Fluxine No. 18 for gas welding stainless steel mani- 
® completely automatic folds, muffler tubes, exhaust pipes and other parts for 
© temperature control from 125°-2500° F. aircraft. 
. sachet in manpower and fuel The welds are non-porous; the metal retains its resiliency 
. ric pregnng omnes and ability to withstand tremendous vibration. Numerous 
attachaste te present equipment American high altitude planes, having vital parts gas welded 
: with Fluxine No. 18, are evidence of this. Fluxine No, 18 
Especially recommended to the metal industry for use in: meets Air Corps Specification No. 11314 and Navy 
© SOFT METAL MELTING © PAINT DRYING Specification No. 51-F-3A. 
© CASE HARDENING @ STRIP DRYING Both Fluxine No, 18 and No. 43 (Silver soldering flux) 
@ CORE BAKING @ ANNEALING give off no injurious fumes to irritate the eyes or nostrils 
of operators. If you wish a solution for your toughest flux- 
CARBOMATIC Engineers are ready to solve your heat-treat- ing problem, explain it fully to Krembs—who will send a 


ing problems. Correctly selected equipment assures reduced free sample of the proper flux with instructions. 


costs of operation, increased output, and improved quality of your 
product . . , it will pay you to investigate! KREM BS AN D COM PANY 
677 West Ohio Street Chicago, IIlinois 


® Fully illustrated descriptive circular MA-10 on request. CHEMISTS AND METALLURGISTS SINCE 1875 














INFRA-RED DIVISION 
CARBOMATIC CORPORATION 


Engineers and Mfrs. of Radiant Heat Burner Equipment 
GENERAL MOTORS BUILDING, 1775 BROADWAY, NEW YORK 19, N. Y. TRADE MARK REGISTERED U.S. PAT. OFF. 


fFeu@x £5 72 JOIN gag METAL x 
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The Amazing Petroleum | : 
Industry 


TO UNDERSTAND THE IMPORTANCE OF PETROLEUM 
IN WAR AND PEACE—READ 


By V. A. KALICHEVSKY 





SUB ZERO CHESTS 


Dependable quality insured 
-50° F to -75 F temperatures 
for aircraft and instrument 
testing. 











"THI BOOK paints an interestingly vivid 
picture of the world’s most important raw 


material—petroleum. In non-technical language 
it tells simply what petroleum is—how it is 
obtained—what it does. 


a Ni w U Sg T ° 4 5 y.. iL Perhaps you have often wondered how to 


strike oil, how it is transported and refined. May- 


he s ¥ oa * G ¥ RAT 8 °o my be you have wondered what makes your automo- 
2 \ 


— © =e 





bile engine knock or why our big bombers use 
| high octane gasoline. Without petroleum there 
would be no synthetic rubber—but HOW can rub- 
| ber come from vil? This book answers these 
and hundreds of other timely questions. 






RIVET DISPENSERS 


An automatic method of selecting A fascinating book—that highlights the story of 
and dispensing refrigerated rivets petroleum and gives the reader an authoritative ut 
in sealed cartridges at aan? F. derstanding and appreciation of the raw material that 
will help us win the war—and secure the peace— 

Write or wire for details. | Petroleum. 


Literature on request. | ; 
$2.25 at leading bookstores or direct from 


REVCO, INC., Deerfield, Michigan REINHOLD Eenedacvios Ree You's. 
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THE NEW 


ACHIEVES HARDNESS 
TESTS NEVER BEFORE 


POSSIBLE! 





MEASURES DIRECTLY IN VICKERS 
UNITS AND IS EASILY CONVERTED 
TO OTHER SYSTEMS 


erbach engineered in close adherence to the exacting 


ne is of metallographers, the Micro Hardness Tester is 
u ie in its ability to measure hardness of micro consti- 
tu: nts of metallic alloys. Originally developed as a research 
ins rument, this highly precise, modern laboratory tool is 
n widely used to check hardness specifications impossible 
“ other standard hardness testers now available. 


1 accurately ground Vickers diamond indenter permits 
measurement directly in Vickers units, instantly convertible 
to other systems. The indenter unit, equipped with micro- 
scope society threads, mounts on any microscope. The area 
to be tested is located with the objective, and the indenter 
unit substituted. The focusing adjustments are used to 
indent the specimen. Measurements are made with the mi- 
crometer eyepiece. Eberbach Micro Hardness Testers are 
now being used to: 


™ Determine hardness of structural 
constituents of metallic alloys. 

Determine hardness of pieces or 
parts too small for other hard- 
ness testers. 

Identify micro constituents where 
crystal structure appears simi- 
lar. 

M Indicate cause of poor machin- 
ability. 

Determine hardness of plating or 
other thin coatings. 

™ Determine hardness of nitrided 
and cyanided layers. 


an Write for Literature 


ANN ABRBOR,MICH. 
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DU-LITE 
leads again... 


The most important recent improvement in the black 





| oxide process for steel finishing is the Du-Lite method 
of removing foreign material from the processing 


bath and keeping it clean. 


| The Du-Lite Clarifier can positively control the ac- 
cumulation of sludge in the bath either in the form 
of a solid or in suspension. Uniformly high quality 
finishing is impossible where sludge is present. 


Our guarantee of freedom from this trouble is one 
reason why leading manufacturers look to Du-Lite 


| for the right black oxidizing process. 


Our representatives are located in the principal 
industrial centers and are available for consultation 


| without obligation, Write the nearest office. 


DU-LITE REPRESENTATIVES 


Mr. Charles E. Anderson Mr. George E. Gamble Mr. James J. Kehoe 
Eastern Equipment 4902 St. Clair Avenue 1480 Osceola Avenue 
Company Cleveland, Ohio St. Paul 5, Minn 


345 Madison Avenue 


re, Mr. Wm. C. Bryan Denman Chemical 
Mr. Lindley S. Wood Wr. alll ta Processing Co. 


3245 So. Figueroa St 


723 West Onondaga hes Anecles 7, Calif 


Street 
Syracuse 4, New York 


176 West Adams Street 
Chicago 3, Illinois 


Metal Finish Corp 






Keystone Chromium 


Corp. 
1095 Niagara Street 
Buffalo, WN. Y. 


Spradlin Mfg. & Sales 


Co. 
1951 East Ferry Avenue 
Detroit 11, Michigan 


754 McCarter Highway 
Newark, WN. Jd. 


Mr. Eugene G 


Mr. Chas. C. Free Mr. A. F. C. Johnson Prefontaine 
912 Investment Bidg 734 East Beaumont Ave. 701 Fountain Ave. N.E 
Pittsburgh, Pa Milwaukee, Wisconsin Grand Rapids, Mich 





MIBDOLETOWN, 


DU-LITE CHEMICAL CORP. 


CONNECTICUT 
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SERVING: 


VULTEE « BELL 
CHRYSLER *« TALON 
WESTINGHOUSE 
* 
CONSOLIDATED 
CURTISS-WRIGHT 
GENERAL MOTORS 
* 
U.S. SIGNAL CORPS 
PERUVIAN NAVY 
REPUBLIC STEEL 


Plus 


Scores of Others... 
Testing Many Materials 








10,000 POUNDS CAPACITY 


Weight: 83 pounds; height: 32 inches—yet allowing all type stress 
tests up to 10,000 pounds! Seven capacities available. Tests wide 
range of materials. Extremely accurate, easy to operate, low in cost 


Write to Dept. BM 


W.C. DILLON & CO., inc. 








5410 W. HARRISON STREET 
CHICAGO, ILLINOIS 








LOW COST! 
ONE BATH! 


SPEEDS UP 
PRODUCTION 





EMPIRE DOLVENTS CORP 
170 BROADWAY. NEW YORK?7.NY 


Detroit: Edw. F. Berry Co., 6432 Cass Ave. 















CHEMICALS By 


NY 


INGREDIENTS FOR WAKING 
LUBRICATING COMPOUNDS 


FOR DRAWING STEEL, 
ALUMINUM, ETC. 
Ww 


For complete information, 
send for our new catalogue, 


“Chemicals by Glyco.” 


GLYCO PRODUCTS COMPARY, Inc. 


26 Court Street Brooklyn 2, New York 














WANTED; 
A 
METALLURGIST 


Age 25 to 35 for mid-Western re- 
search laboratory. Salary in accord- 


ance with experience and training. 


ADDRESS BOX 90 


METALS and ALLOYS 


330 W. 42nd St., New York 18, N. Y. 
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)) TEMPERATURE 
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Thermostatic Bimetals of all types, in 
every practical shape, engineered to 
meet your specific requirements. Chace 
Thermostatic Bimetals in combinations 
of nickel-iron, nickel-chromium-iron, 
copper-nickel, copper-manganese and 
manganese-nickel alloys are regularly 
being used as the actuating elements in 
vital control instruments for aircraft, 
tanks, trucks, cars, jeeps as well as for 
every other type of temperature respon- 
sive device. To meet every possible 
demand Chace utilizes 25 different 
alloys to produce 35 different types of 
Thermostatic Bimetal. 





ee ee 


Chace Thermostatic Bimetals are sold 
in shapes ready for assembly, also com- 
pleted assemblies with terminals 
attached. Data sheets and engineering 
assistance cheerfully furnished on 
request. 


— wa CH AC Eco 


f 


Thermostatic Bimetals and Special Alloys 
1615 BEARD AVE + DETROIT 9, MICH. 
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Meet our Star Salesman, 
THE 
LABORATORY 
LECTRODRYER 


Size—10"'x 13"'x 26”, 

Shipping weight-—40 lbs. 

Electric load—450 watts, 
110 volts AC or DC, 


Price—$ 120.00 net, f.0.b. 
Pittsburgh, Pa. 






The “Laboratory model” Lectrodryer is on 
dozens of important production jobs. The work 
can’t be described here—Censors say “No’’, for 
it is war work—but each machine is DRYing 
air, gases or liquids just as efficiently and 
dependably as its big brothers. 

This Lectrodryer is working, too, in plenty 
of laboratories throughout the country. I[t is 
teaching students the difference between old- 
fashioned hit-or-miss methods and the modern 
way of working with materials of definite dry- 
ness. The war effort is aided as these students 
carry this knowledge into industry. 

And the Laboratory Lectrodryer is serving in 
many pilot plant operations, helping researchers 
perfect their products. It points the way for 
speeding production, standardizing manufactur- 
ing methods and maintaining constant quality. 
Hundreds of standard Lectrodryers have been 
installed as pilot plant findings were shifted to 
full scale production. 

Laboratory Lectrodryers can be shipped from 
stock with suitable priority. PITTsBURGH 
LECTRODRYER CORPORATION, 315 32nd Street, 


Pittsburgh, Pennsylvania. 


LECTRODRYERS DRi WITH ACTIVATED ALUMINAS 
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LECTRODRYER 
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SHIPMENT 
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As America’s largest producer of alloys 
we carry a selection of over three hundred 
in stock for shipment anywhere, anytime— 
immediately ... Our annual capacity is in 
excess of 70,000,000 pounds. 


The following is a partial list of impor- 
tant items we have available: 


MANGANESE COPPER, (All Grades) 
SILICON COPPER, (All Grades) 


PHOSPHOR COPPER, (10% or 15% Shot 
or Wattles) 


MANGANESE BRONZE HARDENERS 
ALUMINUM BRONZE HARDENERS 
SILICON ALUMINUM 50 /50 

COPPER ALUMINUM 50/50-40/60-20/80 
COPPER NICKEL 50/50 


No. 25 ALLOY, (a new densifier for Brass 
or Bronze) 


NICKEL ALUMINUM 20/80 
TITANIUM ALUMINUM, 5% Titanium 


FERRO ALUMINUM 50/50, and other per- 
centages 


MANGANESE ALUMINUM 25/75, and 
other percentages 


No. 11 ALLOY, (high conductivity) 
No. 14 ALLOY, (makes castings leak proof) 


No. 15 ALLOY, (a deoxidizer for Nickel Sil- 
ver and Monel) 


No. 26 ALLOY, (makes solid Aluminum 
Bronze castings) 


No. 55 ALLOY, (to make perfect Red Brass 
castings) 


ELECTROLYTIC COPPER SHOT 


We solicit your inquiries regarding these 
and other famous “Falls Brand” Alloys 


NIAGARA FALLS SMELTING 





AND REFINING CORPORATION 


Buffalo, New York 
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CUT OPERATING COSTS 
of Dependable Water Cooling 


@® The NIAGARA AERO HEAT EXCHANGER is | 
water-saver, employing the evaporative cooling pri 
ciple to maintain ideal temperature requiremen' 
holding temperatures uniform by dependable and co 
stant control. It is in successful use in many vari 
industrial applications: 


heat treat quenching water, oil or compounds 

lubricating or cooling systems in machine operation: 
—air or gas comtressor, jackets, inter and after coolers 
—_ ° , ’ ’. . f . , " s 

cooling water-jacketted apparatus in many field. 


In addition to saving water, it saves the piping and 
pumping of large water systems, and the maintenance, 
cleaning and replacement of piping. It provides a 
closed system, keeping liquids free from contamina- 
tion and provides for heating when necessary to raise 
temperatures. 


Write for Niagara Bulletins 90 and 94—and information 
on users’ experiences. Address Dept. MA-93 


NIAGARA BLOWER COMPANY 
General Sales Office: 6 E. 45th Street, New York City 


461 Statler Office Bldg., Boston 2832 E. Grand Blvd., Detroit 
673 Ontario St., Buffalo Room 1222, Commercial Trust 
37 W. Van Buren St., Chicago Bldg., Philadelphia 

648 Hanna Bldg. Cleveland Fourth & Cherry Bldg., Seattle 


District Engineers 





@> in Principal Cities 





___ INDUSTRIAL COOLING + HEATING * DRYING 
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We are not permitted to show pho- 
tographs of work in progress, but we 


can say that this work includes... 


9—225 ton open hearths, 





56 large Amco Pit Furnaces, 


and 52 other furnaces including 
Amco Continuous Slab and Billet 





Heating Furnaces; Recuperative Side 
Door Heating Furnaces; Forging, Heat 


Treating and Annealing Furnaces, etc. 


tL The AMSLER-MORTON Gyjecs 








FULTON BUILDING + PITTSBURGH, PA. 
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“INDUSTRIAL” 
PUMPS 
we Oy ep a 
CORROSION 
TEST EQUIPMENT 











EDS OF 
THE NE cG SHOP 








Industrial Filter and Pump Company offer these three major 
aids for the important job of maintaining output and quality of 
electroplated metals and alloys. 

“INDUSTRIAL” FILTERS provide a rapid, high capacity system 
for the ultra-fine filtration of all types of acid or alkaline plating 
solutions . . . remove carbon, clays, lime and other foreign chemi- 
cal bodies in the process of eliminating iron, organic impurities, 
etc., from treated solutions. 

Motor Driven Centrifugal Pumps of iron, steel, bronze, Duriron, 


stainless steel. etc., for high capacity delivery of plating solu- 


tions, coolants and cuiting oils. 

Salt Spray Test Equipment for testing the corrosion and rust re. 
sistance of plated, coaied or lacquered metals in accordance with 
Army, Navy and Aeronautical specifications. 


Write for complete information. 


“INDUSTRIAL FILTER & PUMP MFG. CO. 


3017 WEST CARROLL AVENUE CHICAGO, ILLINOIS 


LIKE HUNTING DOGS WITH THEIR 

MASTERS. OU R'ROCKWELE HARDNESS 
TESTERS HAVE GONE AFIELD WITH 
THE MEN IN METALLU RGICAL 
AND MECHANICAL SEARCHES FOR 
IMPROVED PROPERTIES IN METALS 
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CONTINUOUS ANNEALING 


hardening, or tempering of the ends of bolts, car- 
tridge cases (brass or steel), screws, planer blades, 
tubes and miscellaneous parts is simply and easily 
done at real production rates by our Open Flame 
Burner Type Heating Machines. 


Capacities range from 25 per min, on large bolts. 


Production starts the instant burners are lighted. 





Work is under constant observation 
at all times, 














Write us today about your problem. | 





'NACt AM 


American Gas Furnace Co 


Elizabeth, New Jersey r 


METALINED Surfaces 
Keep Their Smoothness 





Rhoades Metaline Oilless Bronze Bearings actually improve with age. 
In operation, the built-in Metaline lubricant spreads evenly over the 
bearing and shaft or journal surfaces, forming and maintaining a coating, 
glasslike in smoothness. 

The surface protects the metal from wear and roughness. Metaline 
Bearings last for years when correctly installed, They never use oil 
and require scarcely any attention. 

Our latest catalog describes them fully and lists some of the hundreds 
of ways in which they are used, Send for a copy. 


-R.W. RHOADES METALINE CO., INC. 


50 - 17 Fifth St., Long Island City, N. Y. 


—, 
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From the BLACK-MAGIC 
Laboratory - - 


A New War-Time 
protective coating 


SILCO 








malay he 















































@ The makers of Johnson’s Wax have developed special 
Corrosion Inhibiting Waxes for the protection of a great 
variety of metal products for war use. 

Many metal parts like the Springfield rifle clips shown in 
the illustration are Parkerized. The pair at the left have been 

















vention, Research, good metal finishing | 
. 
| >chnique and a management undaunted by | 
_ 5000 experiments combined to produce it. 
: | i. priority free inorganic, non-inflammable 
.’ ireous type coating for metal, combining coated with Johnson’s Black Corrosion Inhibiting Wax. 
| these features:— Such coatings have been proved most acceptable as a final | 
. : finish for Parkerized surfaces. They are dry lubricants and 
Extreme resistance to corrosion therefore are not readily removed by handling or by con- | 
. . tact with containers. Hence more permanent protectior 
) Extreme resistance to abrasion ~—ad alana anes oe mo p¢ Mane bey yn | 
against corrosion is insured by their use. Johnson's Corro | 
Extreme resistance to heat “zero to 1000°F” sion Inhibiting Waxes provide the type of dry lubrication 1] 
' so desirable for many ordnance parts. For many uses these il 
Inert to all organic solvents shop coatings meet rigid Government specifications. | | 
Resistant to acids and mild alkalis | May we help you? 
| Johnson’s Corrosion Inhibiting Waxes might well be useful | 
Non-inflammable, positively no fire hazard. | in your plant. They have a further definite advantage over | 
: ordinary shop coatings in that they are non-flammable. They | 
Meets all requirements Quartermaster Corps. Tenta- are also non-toxic. Fast drying, they have high coverage : 
tive specification J.Q.D. No. 320 for “coating, cer- and are easily applied by dip or spray methods. No special 
amic lusterless corrosive resisting, for ferrous | equipment required. No dilution or heating necessary. Write | 
metals.” | | for free test sample and complete information. 
Now being used in War production, saving critical S.C. JOHNSON & SON, Inc. 
H industrial Wax Division, Dept. MA-93. Kac.ne, Wis. 
materials. Canadian address: Brantford, Ontario 
SILCO is sprayed, dried at 200°F. and cured at Buy More U.S. War Savines Stamps and Bonds 
e. the low temperature of 350°F. using convection 
: type ovens or infra-red. 
e 
il Write for information and samples. J o ut ee ® o bord a Ss 
is « - | | » | hibi 7 
Mitchell-Bradford Chemical Co. || Corrosion Inhibiting 
om 
| 
. | WA S | 
Bridgeport, Conn. | * » 4 E * 
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REPLACEMENT OR 
MAINTENANCE COST... 


(*FOR 1600 YEARS) 


When you use radium radiography for the internal examination 
of metals, you never have to repair or replace “parts” of the 
radium equipment. There are no “parts.” 


Depreciation of radium to half its present power will 
take 1600 years! Radium is self-powered, and operates without 
mechanisms or attachments. All the equipment you 
need is a radium capsule, a 


Ww ires, 
supply of standard radiographic 
films and our exposure slide rule gauge. 

With this simple set-up you can examine internally, any 
metal objects, large or small, in the plant or elsewhere. Radio- 
graphs are clear, dune nsional pictures, revealing minute flaws 
and structural qualities, and are easily interpreted. 


A radium capsule of any required strength can be rented 
or purchased outright. The cost in either case is probably 
much less than you imagine. Sufficient radium for radiographic 
inspection of the largest castings, can be purchased for less 
than a moderately powered mechanical outfit incapable of 
performing similar services. No wonder busy plants through- 
out America are adopting this thorough method of ensuring 
efficient production and sound workmanship. 


It will pay you to investigate. Write for free Manual 
and full information. 








Pree Manual 


Reliable, profusely illustrated 80-page textbook 
on the fundamentals and technique of modern 
Industrial Radiography of metals with radium. 
Recently prepared by our research and tech- 
nical staff. Write for your copy today, giving 
your name and company position. 












Canadian 


RADIUM & URANIUM 


Corporation 





630 FIFTH AVENUE - ROCKEFELLER CENTRE - NEW YORK 
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HAIRLINE PRECISION 
for Air-Line Duty! 





Though they occupy only a fraction of airplane space, 
W 1Lco Contacts and Thermometals mean much to jyre- 
cision flight. 


* Either paired with the correct WILcO THERMOME?7 \L, 
or used alone, WiLco Aeralloy Aircraft Magneto C \n- 
tacts are doing their part to assure smooth airplane | °r- 
formance through their own unfaltering performa’ ce 
under gruelling conditions in aircraft magnetos. 


* Witco THERMOMETALS (thermostatic bimetals) re 
used for engine oil controls, compensation in voli. ge 
regulators, and dependable action in other precis on 
instruments. 


* WiL_co THERMOMETALS are also used in various in- 
struments for the Army and Navy—and WILCco EF -ec- 
trical Contacts in tank, gun and ship applications. 


* A SINGLE SouRCE oF SupPLY—WILCO facilities | er- 
mit manufacturing customers to secure both electrical 
contacts and thermostatic bimetal from a single source. 
This is important, for materials from these two groups 
are frequently used in conjunction, as parts in the same 
device. The most effective use of one necessitates a 
knowledge of the other. WiLco sales and engineering 
representatives are familiar with both Electrical Contact 
and THERMOMETAL application. Send us your problem 
for analysis. 


Witco Propucts Are: Contacts —Silver, Platinum, 
Tungsten, Alloys, Powder Metal. Thermostatic Metal 
—High and Low Temperature with Electrical Resistance 
from 24 to 530 ohms per sq. mil,-ft. Precious Metal 
Collector Rings—F or rotating controls. Jacketed Wire 
—Silver on Steel, Copper, Invar, or other combinations. 


Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 
Chicago * Detroit 





Branches: 












METALS AND 

















Ys 














Compounds for 
Cleaning Basis Metals 
that Speed-up and Improve 


Your Production ! — 


MacDermid compounds are developed for speed and accuracy 
and are guaranteed to produce a chemically clean basis metal 
completely freed from inorganic dirts, carbon smut, oils and 
greases. Extensive experimentation and co-operative service with 
all basis metals and methods of cleaning prior to plating or finish- 
ing has produced a number of basic compounds that are now avail- 
able in special formulations for war production. Don’t chance a 
poorly cleaned product when it costs no more to be safe. Save time, 
money and man-power by using MacDermid compounds devel- 
oped for your problem. 


Write for Pree Data Sheets 





SERVICE 
SALES ANT. 


coast T° cons” 
ew York Cleveland " 


i troit . 
Chi towark “philadelphia 


SEPTEMBER, 1943 


Canada iste i tel t wa ae 


WATERBURY, CONNECTICUT 







FOLDERS NOW AVAILABLE 


Write for these interesting, in- 
formative, new folders describ- 
ing the popular ANODEX pro- 
cess and compounds and the 
many METEX compounds that 
are available for modern pro- 


duction. 
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Acme Pattern & Tool Co., Inc. ... 456 

Agency—Kee.or & Srites Co. 

Ajax .Blectrte Co., ‘lnc; ........%- 650 
Outside Back Cover 

Ajax Electric Furnace Corp. ..... 650 
Outside Back Cover 

Ajax Electrothermic Corp. ....... 650 


Outside Back Cover 
Agency—W. L. Towne 


Ajax Engineering Corp. .......... 650 
Outside Back Cover 

Riles WAR GG, cick tatien< . 0. an. 650 
Outside Back Cover 

Allegheny Ludlum Steel Corp. .... 655 

Agency-—-Warker & DowNIinG 

Aluminum Co. of America ....... 465 


Agency—Futier & Smita & Ross, Inc. 


Aluminum Refiners Division 
Agency—ZtmMmMer-Ke ter, Inc. 


American Azile Corp. ..... it alee 
Agency—HUers. W. Buercer 
American Bridge Co. ............ 662 


Agency—BatTen, Larton, Durstine & 
Ossorne, Inc. 

American Car & Foundry Co. .... 641 

Agency—-G. M. Basrorp Co. 

American Chain & Cable Co., Inc. 478 
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American Chemical Paint Co. ..... 653 
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American Cyanamid & Chemical 
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Agency—Hazarv Apvertistnc Corp. 
American Electric Furnace Co. ... 570 
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Agency—ADVERTISING AGENCY OF WILLIAM 
CoHEN 


AmacehGe Bae Ge. «ooo csncsccc 619 
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Andrews Steel Co. .............. 624 
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Bridgeport Brass Co, .......... 593, 594 
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When the *® appears in 
the accompanying adver- 
tising index it indicates 
that more detailed data 
will be found in the 1942- 
43 edition of 


METAL INDUSTRIES 
CATALOG 


e METAL INDUSTRIES CATALOG 
contains reference data from over 100 
manufacturers of equipment and ma- 
terials for the metal-producing and 
metal-working industries, 





e If you do not have access to a 
copy. please write us on your company 
letterhead. 


REINHOLD PUBLISHING 
CORPORATION 
330 West 42nd St., 
New York, N. Y. 
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A Steel Ingot Record 


Another new record in steel output has been hung uf 

- the total steel ingot and casting production for the first 
half of 1943 at 43,866,912 net tons is the largest for that 
period ever reached. And this in spite of a decline in the 
June output due to the stoppage in coal mining. The record 
for the first half of this year also exceeded the total for 
the last half of 1942, establishing a record for any half 
year period. 


More Pig Iron From Fewer Furnaces 


In the past three decades the capacity of American blast 
furnaces has radically increased as evidenced by these data 
In 1942 there were 242 blast furnaces with a record breaking 
apacity of about 64,000,000 net tons. Thirty years ago, 
almost twice as many but their 
{8,500,000 tons. Modern stacks 
are larger and better than they used to be but there are 


fewer of them. 


r in 1914, there were 


capacity was only about 


Only Women Employees 


plant in the United States, making 
precision aircraft engine and propeller parts, to use women 
100 per cent in production operations is the Northern Air 
craft Products Div. of the Aviation Corp. in Toledo, Ohio 
This policy has proved so successful that men are employed 
solely as job-setters, supervisors and instructors 


The first aviation 


Too Many Machine Tools 


We hear and read various opinions about the 
in the machine tool industry, particularly after the war 
The following statement credited to the Federal Reserve 
Bank of Chicago is not cheerful: “The U. S$. Government 
ilo ywns machine tools equivalent to 10 yrs 
normal output of the industry. 
the machiae industry has satiated its principal markets for 
perhaps a quarter of a century or at least until 1960 


trends 


ne reportedly 
Some estimates indicate that 


680 





Future of the NE Steels 


‘The advent of the National Emergency Steels with their 
multiplicity of alloying elements and their generally lean 
alloy content has pushed ahead by several years the frontiers 
of both metallurgy and engineering design,” said Charles M. 
Parker, secretary, General Technical Committee of the Amer- 
ican Iron and Steel Institute, in an address before a local 
chapter of the A.S.M. “Under the pressure of war, industry 
has had to do in a few months development work which 
normally would have taken a generation.’ Mr. Parker is 
reported as refuting the idea that the “NE steels” are of 
passing importance and as believing that they will undoubt 
edly live beyond the present emergency 


Expansion in Steel Capacity 


The Government's steel expansion program will be vir. 
tually completed by the end of 1943, says a recent state 
ment of W.P.B. At that time the nation will have nearly 
7,000,000 tons of additional open-hearth capacity; 2,400,- 
000 tons of additional electric furnace capacity; 11,000 
000 tons of new blast furnace capacity, and about 7,500 
000 tons of added coke oven capacity, as compared w 
capacities just prior to Pearl Harbor. 


Steel Capacity 


Our steel capacity is increasing constantly, according 
f WPB. Right now (June) our steel mak 


ipacity is approximately 


statement 
jVU.UUU net tons a yealr 
next year the capacity is estimated at more than 97,0 
000 tons of steel ingots and castings 


Jewels in the War Effort 


It would be pretty difficult to fight a modern battle w 
out a set of jewels—especially if synthetic rubies and 
phires were lacking. The instrument panel of a bon 
says the Aluminum News Letter, contains about 100 j¢ 
bearings and a battleship requires well over 5000. B 
finders. and many 


sights, electron ntrols, range 


military devices need jewels as well as do watches. Ri 
and sapphires, produced by nature are single crystal 
iluminum oxide, the color being due to impurities 


synthetic stones have the same chemical composition 


Automobiles for Scrap 


At least 4,000,000 automobiles, trucks, etc. are heaced 
for the scrap pile this year, says an official of the O.P.A. 
This is an increase over the normal annual rate of 3,000 
He warned that the nation is rapidly approaching a 
cal transportation situation. His estimate is that the min! 
mum number of automobiles needed for the war effort ts 
21,000,000 and said that the country will be close to that 
dangerous minimum by the first of mext year. One ad- 
vantage of this development is an increase in scrap 


limenite Ore for Fluorspar 


Because of the dwindling supply of fluorspar some steel 
companies are using a low grade ilmenite ore as a sub- 
stitute in their steel-making operations. Testimony from 
a reliable source is to the effect that one large steel « 


pany is using the ore as pound for pound substitute for 
Another plant indicates that about 25 per cent 


eftect 


fluorspa 
of the ilmenite ore is needed to produce the sam« 


is fluorspat 
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